DECEMBER, 1961 


nternational A 


\ssociation 


Mal and Food Sanitari 
Al 
‘i a - 


Just % tsp. in 2 gallons of water Does it require “‘bulk”” measuring to 
makes a 100 ppm sanitizing solution! obtain a solution of equal concentration ? 


Yes, experienced dairymen know how economical 
and efficient B-K Powder truly is! The 134-Ib. plastic 
container of B-K Powder makes more than 1,000 
gallons of 100 ppm available chlorine sanitizing solu- 
tion,at the cost of only a penny for every 7.4 gallons 
—or more than 500 gallons of 200 ppm sanitizing 
solution, at the cost of only a penny for every 3.7 gal- 
lons! B-K Powder is this economical because it is 
concentrated: 50% available chlorine. 
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Trust new, improved B-K Powder—now in a new un- 

Nae LTT atl breakable plastic container that means more safety 
in milkhouse and plant. And there is a measuring 
spoon inside every container! 


B-K Department 
PENNSALT CHEMICALS CORPORATION 


Pennsalt 
3 Penn Center, Philadelphia 2, Pa. Chemicals 


“ESTABLISHED 1850 
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WITH 


easier and faster 


provide precise direct or remote tank read- 
ings and alarm . . . Skimmed or whole milk 
(raw or pasteurized), cream, ice cream mix, 
chocolate mix, or practically any free-flowing 
liquid product. 


Developed specifically for the dairy industry, 
Wizard Tank Liquid Level Gauges give accu- 
rate, dependable readings —tie in perfectly 
with automated processing. No moving parts. 
They work on the manometer, or U-tube, 
principle—one of the oldest and most de- 
pendable methods of scientific measurement. 


NDARDIZE 


WIZARD 


Tank Liquid Level Gauges 


make standardization 
quicker, easier 


e provide accurate 
checks against tanker 
deliveries 


© can be equipped with 
Wizard Alarm and 
Control Unit for pump 
control to prevent 
overflowing 

e@ see your CP repre- 
sentative, or write 
for details 

e@ manufactured by 
Wizard Gauge 
Company, Inc. 


Branches in 
CREAMERY 


USE DIRECTLY ON TANKS 
OR IN REMOTE SET-UPS 


Above remote unit includes 9 Wizard Gauges with 
Wizard Alarm and Control Unit for a milk plant. 
Accurate readings are provided for four raw storage 
tanks, three pasteurized surge tanks, one skim stor- 
age tank, one buttermilk processing tank—all on a 
central read-out control panel. Raw storage tanks 
have high-low alarm protection against overfilling. 


DISTRIBUTED. NATIONALLY BY: 


Crcamcry 


A 
Package MFG. COMPANY 


General and Export Offices: 
1243 W. Washington Blivd., Chicago 7, Illinois 


23 Principal Cities 
PACKAGE MFG. CO. OF CANADA, LTD. 


267 King Street, West ¢ Toronto 2B, Ontario 


To ensure a quality concentrate, every piece of equipment used in the 
canning line is made of stainless stee!. And complete sterilization is 
maintained from the start and until the concentrate is sealed in the 
sanitary open-top type of container. 


Sanitarians Know 
These 8 Facts! 


1 Pure milk demands pure vitamin additives, 
* and Vitex® vitamin concentrates are the highest 
in quality! 
It is fundamental that in the modification 
of milk (or in the addition of any modifiers 
to milk) only ingredients having the same sani- 
tary quality be used. 


The dairy ingredients in Vitex vitamin D 
milk concentrates are derived only from 
Grade A milk. 


4, The dairy ingredients used in Vitex vitamin 
D concentrates are processed only in Grade 
A dairy plants. 


Each lot of dairy ingredients used in Vitex 

vitamin D concentrates is evaluated for 
sanitary quality by stringent methods of bac- 
teriological procedures. 


Vitex vitamin milk concentrates are proc- 
essed in a modern, regularly inspected 
plant designed especially for the product. It 
is given regular multiple sanitary inspection. 


7, Equipment used in processing Vitex vitamin 
* D milk concentrates complies with the 3A 
Sanitary Standards for dairy equipment. 


Vitex vitamin milk concen- 
* trates represent the highest 
of standards in dairy products 
processing techniques. They are 
used in America’s outstanding 
and finest dairies. 
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EDITORIAL 


Good Can Come From Group Action 


An editorial in the November 1961 issue of The American Milk Review, called attention to the 
recent creation of a Dairy Industry Board. Its basic purpose will be to coordinate and direct activities 
of mutual concern to the member associations. Member associations in this case, mean the several seg- 
ments of the whole industry such as milk, ice cream, cheese, etc. 


Such a step is a commendable one. The studies, research and deliberations of this Board should 
bring into play the capabilities of the entire industry. Such unified thought and action on common 
problems will undoubtediy be both productive and valuable. 


This action by the several interests in the dairy industry recalls a similar action taken in 1956 
when the Sanitarian’s Joint Council was formed. ‘The feeling had been expressed by many that the 
several organizations having sanitarian members would do well to meet periodically and discuss common 
problems. This is precisely what is done by the Sanitarian’s Joint Council. 


Today there are four organizations having varying degrees of interest in the sanitarian. First, there 
is The Engineering and Sanitation Section of The American Public Health Association. This section has 
a membership of about fourteen hundred. How many are sanitarians is not precisely known. How- 
ever, the group is of fair size. 


Then there is The National Association of Sanitarians with a membership of about two thousand. 


Another organization having headquarters in Oklahoma has a membership of about three hundred. 
This is the National Society of Professional Sanitarians. Another is The Institute of Sanitation Manage- 
ment with a varied membership, but a goodly number of its members practice in the environmental 
sanitation field largely in industry and commerce. 


Finally, there is our own Association, having a membership of over four thousand with it origin 
dating back to 1911. 


One might ask, “Why so many organizations with closely allied interests?” To answere this ques- 
tion, one should go back to origins. Of all the groups mentioned, The American Public Health Associa- 
tion is the oldest. Its genesis was in 1872. In those days, the control of the common communicable 
diseases and the control of epidemics was most urgent. Today the APHA has a membership of about 
thirteen thousand, embracing every public health discipline. Its program covers a very wide range of 
interests including the behavioral sciences, mental health, radiological health, epidemiology and environ- 
mental health, to name a few. With such diverse interest, it has become the recognized national 
association where all facets of public health are given an audience. 


In the case of our own Association, it had its origin in the milk and dairy control field. In 1911, 
the safety of milk and dairy products was the consuming interest of those of our founders who needed 
to help one another through group action. Over the years our interests have broadened and so have 
the interests of our membership. This is as it should be. It identifies us as an Association that re- 
cognizes the broad areas of environmental problems with which we must deal. 


The National Association of Sanitarians, came into being about 1945. It originated in California 
where sanitarians working in generalized programs felt a need for banding together. The NAS has 
grown both in numbers and effectiveness and has affiliated chapters in twenty-seven states. 


The National Society of Professional Sanitarians, had its origin in 1956 at which time its Constitution 
was adopted. It emphasizes professionalism based upon a college degree and legal registration as a 
part of its membership requirements. 


The Institute of Sanitation Management, has heavy representation among persons charged with 
building maintenance and sanitation, yet numbers among its members men engaged in food production 
and processing. 


To combine all of these organizations into ome would appear to be difficult. With their divergent 
interests it probably would not be feasible. However, through all there is a common bond of interest. 
And that common interest is improvement of professional standards which go hand in hand with pro- 
ductivity and improved effectiveness in environmental sanitation. 


Like the Dairy Industry Board, we feel the Sanitarian’s Joint Council is utilizing the idea of group 
action. In the final analysis individual action is highly important but group action would appear to 
expedite matters with resulting benefit to all. 


H. S. ADAaMs 
Indianapolis, Indiana 


Opinions expressed in this Editorial are those of the autho> and are not necessarily those of this Association. 
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Microbiological examinations were made on 181 pack- 
ages of sliced luncheon meats which were collected over 
a period of 21 months. Packages were obtained from 
3 stores. Samples from 26 packages developed defects 
(sour, yeasty or musty, and sliminess) after storage for 
3 to 7 days at 3° to 7.5° C; most of these originated from 
only one of the three stores. 

Microbial counts on several spoiled samples, especially 
pickle loaf and macaroni-cheese loaf exceeded 2 billion/sq. 
inch. 


There are a variety of sliced, packaged, self-serv- 
ice luncheon meats available in retail markets where 
they are stored at temperatures above 0° C. If such 
meats carry certain psychrophilic microorganisms, 
abnormal odors and/or flavors may develop under 
certain conditions, especially after the consumer pur- 
chases and stores such products at varying refrigera- 
tor temperatures and for varying time intervals. 

Adame, Post, and Bliss (1) studied the bacteriology 
of commercially prepared, wrapped “wet” and “dry” 
type sandwiches. The staphyloccus count (using 
selective media) on some of the “dry” type sand- 
wiches (including ham and salami) was greater than 
the standard plate count. No coagulase positive 
strains were recovered. However, they indicated that 
food poisoning types might be able to multiply un- 
der the same conditions, i.e., at ambient air tempera- 
tures (23° - 30°C) for 17-20 hours prior to sale. 

Allen and Foster (2) studied the deterioration of 
vacuum-packed sliced processed meats during re- 
frigerated storage. They suggested that meat pack- 
ers cannot control types of organisms in their prod- 
ucts, but that numbers can be controlled by good 
plant sanitation. If the microbial count is excessive, 
then storage life may be shortened. 

Alford and Elliot (3) postulated that bacteria grow- 
ing on food products stored at low temperatures may 
not cause fat deterioration so long as the food is held 
near 0°C; however, short periods at higher tempera- 
tures could cause fat lipolysis by the enzyme formed 
at the lower temperature. 

Alm, Ericksen, and Molin (4) reported that some 
sliced processed meat products retained a higher 
quality in cold storage when vacuum-packed than 
when sealed at atmospheric pressure. They con- 


*Contribution No. 378, Department of Bacteriology, Kansas 
Agricultural Experiment Station, Manhattan. 
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cluded that shelf-life in vacuum packages is pro- 
longed when the initial bacterial count is low. 

American Meat Institute Foundation (5) reported 
that adequately processed cured meats are subject 
to recontamination on the surface during handling, 
slicing, and packaging. Micrococci, yeasts, lacto- 
bacilli, microbacteria, and other lactic acid bacteria 
may be present. 

Brown, Vinton, and Gross (6) reported that heat 
resistant cocci in processed canned ham multiplied 
slowly at refrigerator temperatures. They reported 
that multiplication of cocci in meat may act as a 
safety measure against growth of undesirable or- 
ganisms. 

Deibel, Niven, and Wilson (7) studied microbio- 
logical and related aspects of some fermented sau- 
sages and reported bacterial counts ranging from 
4 million to 48 million per g in salami samples from 
various establishments. Lactobacilli comprised the 
predorninant flora. 

Miller (8) investigated the microbial flora of self- 
service, package, square slices of cooked ham and 
found a range of fewer than 1,000 to 52 million mi- 
croorganisms per sq inch of surface area (initial 
count). Samples from 28 of 113 packages stored for 
4 to 7 days at 4° to 11°C were sour. The dominating 
organism from the sour samples belonged to genus 
Microbacterium. 


EXPERIMENTAL PROCEDURE 


Four types of self-service, packaged luncheon meats 
(balogna, pickle loaf, cooked salami, and macaroni- 
cheese) were purchased at approximately weekly 
intervals over a period of 21 months from 3 of several 
stores doing a large volume of business in Riley 
County, Kansas. Within 15 minutes after purchase 
the packages were placed at 3° to 4°C and initial 
microbiological analyses were made on an outside 
slice from each package within 4 hours. 

Five portions from at least 3 slices of each pack- 
age were re-wrapped in “saran wrap”. One of the 
5 portions was placed at 3° to 4° C; one at 7° to 
7.5°C; and one at 10° to 11°C. After 3 to 4 days 
one sample from each of the 3 temperature ranges 
was removed and analyzed. The remaining samples 
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Approximate numbers of microorganisms per sq inch of surface area 


Total packages 


Time and temperature of storage (portions of opened packages‘ 


having an _ ob- 


product 


Type of 
packages 


3 to 4 days at: 


vious abnormal 


7 days at: odor, or showing 


Number of 


Initial 
counts 


3° to 4°C 7° to 7.5°C 


sliminess 
10° to 11°C 3° to 4°C 7° to 7.5°C 


<1T to 5M <I1T to 5.5M 


Md. = 20T Md. = 310T 


Bologna 


<1T to 12M 


Md. 


<1T to 4M <IT to 120M 


Md. 


1.7M 84T Md. = 5.5M 


<1T to 14M <1T to 20M 


Md. = 45T Md. 111T 


Pickle Loaf 


<1T to 200M 


<I1T to 600M 3T to 700M 


Md. = 1M Md. = 575T Md. = 46M 


<1T to 8M 


Md. = 18T 


<1T to 200M 


Md. = 1.1M 


<1T to 6T to 300M 


Md. 40T Md. = 2.8M 


thousand, M = million, B = billion, Md. = median 


stored at 3° to 4°C and 7° to 7.5°C were held 7 
days before analysis. . 

Procedures were essentially the same as those pre- 
viously employed by Miller (7), except that eugonagar 
was used as a medium instead of tryptone-glucose- 
yeast extract agar. Plates were incubated at ap- 
proximately 23°C. 


RESULTS AND Discussion 


Microbial counts on packages of meat at time of 
purchase. 

Initial counts made within 4 hours after purchase 
on balogna, pickle loaf, and cooked salami (Table 
1) from Store I, revealed medians of 3,500, 12,000, 
and 3,000 microorganisms per sq inch, respectively. 

In 3 similar products (Table 2) from Store II, 
listed in the same order, the median counts were 
56,000, <1,000, and 1.1 million; 2 additional products 
(Store II), i. e., macaroni-cheese, and vacuum sealed 
macaroni-cheese showed medians of 32,000 and 
<1,000, respectively. 

Median counts on 4 products (Table 3) from 
Store III were < 1,000, 61,500, 240,000, and 176,000 
on balogna, pickle loaf, cooked salami, and macaroni- 
cheese, respectively. 

Maximum initial counts were 14 million on pickle 
loaf from Store I, 19 million on nonvacuum sealed 
macaroni-cheese from Store Il, and 65 million on 
pickle loaf from Store Ill. Microbial counts and 


condition of samples stored 3 to 4 days and 7 days 
at various temperatures follow: 

Store I: Three of 16 samples of pickle loaf ex- 
hibited abnormal odors and sliminess in 7 days at 
7° to 7.5°C. The maximum count at this time was 
700 million per square inch and the median 46 mil- 
lion. Samples from one of 16 packages of salami 
were slimy and sour in 7 days at 3° to 4°C and at 
7° to 7.5°C; the counts were approximately 200 mil- 
lion on the slimy samples. Nothing abnormal in odor 
or appearance was detected among 22 samples of 
balogna. The maximum count was 120 million, and 
the highest median 5.5 million (Table 1). 

Store Il: Of a total of 21 packages of macaroni- 
cheese loaf, samples from 3 packages were found 
to have a definite musty odor in 7 days at 7° to 7.5°C. 
Counts on these samples were approximately 200 
million per square inch. 

The maximum counts for balogna, pickle loaf (vac- 
uum-sealed ), and salami (vacuum-sealed) were 70 
million, 21 million, and 60 million, respectively. There 
was no obvious spoilage or sliminess in samples from 
40 packages of these products (Table 2). 

Store III: Samples from 4 of 20 packages of ba- 
logna were sour and slimy in 7 days at 7° to 7.5°C. 
Microbial counts on these 4 samples were 275 mil- 
lion to 400 million; the median of the 20 samples for 
the same time and temperature was 4.7 million. 


Of 14 packages of pickle loaf, samples from 6 


= 
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packages had a sour (and/or yeasty) odor, and were 
slimy in 7 days at 7° to 7.5°C; additional samples 
from 3 of the same 6 packages were sour and slimy 
in 7 days at 3° to 4°C. Other samples from 1 of the 
6 packages were slimy and had an “off” odor in 4 
days at 3° to 4°C, and in 4 days at 7° to 7.5°C. 
Microbial counts on 3 of the 6 samples were more 
than 2 billion per sq inch in 7 days at 3° to 4°C. 

Samples from 3 of 12 packages of salami exhibited 
obvious “off” odors and, in addition, 1 of the 3 
samples was slimy; counts on the abnormal samples 
were 100 million, 200 million, and 260 million in 7 
days at 7° to 7.5°C. 

Of a total of 20 packages of macaroni-cheese loaf, 
samples from 6 packages were sour or otherwise ob- 
viously abnormal in odor and appearance in 7 days 
at 7° to 7.5°C; other samples from 4 of the same 
6 packages were spoiled in 7 days at 3° to 4°C. 
(Table 3). Counts on the 6 samples were 600 mil- 
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lion to more than 2.5 billion per sq inch at 7° to 
7.5°C. The median of 20 samples held 7 days at 
7° to 7.5°C was 450 million. 


NATURE OF THE MICROBIAL FLORA 


Several genera of microorganisms were cultured 
from the luncheon meats. Among the organisms 
found were catalase negative streptococci, and lacto- 
bacilli. Yeasts, micrococci, and microbacteria were 
commonly present. Pinpoint colonies were frequent- 
ly observed in considerable numbers on plates. Pseu- 
domonads were observed infrequently. 


Straka and Stokes (9) isolated 17 representative 
psychrophilic bacterial cultures and 1 yeast from 
materials collected at antarctica. The optimum 
growth temperatures for 16 of these psychrophiles 
were 20°C or above, and the maximum growth tem- 
peratures of 15 cultures were between 28° and 35°C. 
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Approximate numbers of microorganisms per sq inch of surface area 


ox Total packages 
3 Time and temperature of storage (portions of opened packages) having an ob- 
-e Es Ss 3 to 4 days at: 7 days at: odor and/or 
. 3° to 4°C 7° to 7.5°C 10° to 11°C 3° to 4°C 7° to 7.5°C sliminess 


F <IT to 10M <IT to 13M 
= 18 9M 
Md. = Md. = 300T Md. = 360T 


<1T to 18M to 22T to 70M 


Md. 


Md. Md. 1M 11M 


5.5M 


26T to 70M to 60M 
10 19M 
=. Md. = Md.=770T Md. = 18M 
32T 


oe 22T to 144M 30T to 220M 
2 
Md. = 1.3M Md. = 2.4M 


to <1T to 1M <1T to 55M 
¢ 11 300T 

26 Md. = Md. = 3T Md. = IST 
2 


to 70M 5T to 200M 


Md. = 10T Md. = 90T 


Loaf* 


<1T to 4M to 4.5M 


Md. = <IT <1T 


Pickle 


<iTt <1T to 75M <I1T to 21M 


Md. 


to <IT to to 14M 
65M 
53 Md. = Md. = 23M Md. = 22M 


38T 60T to 60M 


Md. Md. Md. = 3.8M 


“vacuum sealed 


| 

<IT 

0 

56T 
3T to 90M CCT 
1 
M2. = 27 
<IT 
| 
12 180T 0 
| 
<IT 
9T 
1.1M 
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AT 3° ‘ro 11°C For 3 to 7 pays (Store III) 


Approximate numbers of microorganisms per sq inch of surface area 


Time and temperature of storage (portions of opened packages) 


Total packages 
having an _ ob- 


product 


3 to 4 days at: 


vious abnormal 


7 days at: odor, and/or 


Type of 
Number of 
packages 


counts 


3° to 4°C 7° to 7.5°C 


showing 


10° to 11°C to 4°C sliminess 


<1T to IM <IT to 40M 


Bologna 


. = 45T Md. = 14.5T 


<I1T to 80M 


Ma. = 


to 60M <I1T to 400M 


120T 91.5T Md. = 4.7M 


to 700M 100T to <28 


LIM Med. 5.5M 


Pickle Loaf 


650T to >2B 


Md. = 27.5M 


1.1M to >2B 


Md. 


to 16M to 17M 


= == 


8 to 30M 


to 350M 2T to 300M 


. = 66M 25M 


Md. = 


12T to 1B 


Md. = 


<1T to 2B 


132M Md. = 55M 


These findings strengthen our convictions for choos- 
ing an incubation temperature of 23°C for plates, 
so as to culture most psychrophilic organisms and 
many mesophiles. 
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The primary purpose of a pasteurization process 
is to add assurance that a food is free from patho- 
genic microorganisms. Although opportunities may 
exist for contamination of the product after pasteuri- 
zation, it is much more difficult to control the micro- 
biological flora of the raw product. The varied pos- 
sibilities for contamination of the raw product have 
made pasteurization processes essential. As one ex- 
amines the development of pasteurization procedures, 
it becomes obvious that the basic concepts used in 
establishing requirements for milk pasteurization have 
also been involved in the standards established for ice 
cream mix. Since M. tuberculosis was found to be 
the most heat resistant pathogen likely to be carried 
by raw milk, the destruction of this microorganism 
has been most important in the development of of- 
ficial pasteurization standards. North and Park (8) 
found the following exposures sufficient to destroy 
M. tuberculosis in milk: 140°F for 10 min; 142°F for 
10 min; 145°F for 6 min; 150°F for 2 min; and 
160°F for 20 (or less) sec. They concluded that 
142°F for a 30 min holding period was quite ample 
for the destruction of M. tuberculosis in milk. 

The limitations on pasteurization treatments have 
been governed somewhat by economic considerations. 
Dahlberg (1) presented data. showing the relationship 
between heat treatments necessary to destroy M. 
tuberculosis and those which caused impairment of 
cream volume; this latter property was considered 
to be of prime economic importance by milk proces- 
sors. Cream volume impairment began at 142°F 
for 53 min, 145°F for 24 min, and 160°F for 20 sec. 
Thus, the treatment necessary for destruction of 
pathogens did not endanger cream volume partic- 
ularly at lower temperatures. It was noted, how- 
ever, that a comfortable time margin did not exist 
between these two conditions at 160°F. 

We see, therefore, that milk pasteurization stand- 
ards have been somewhat the result of a compromise 
between conditions required for bacterial destruction 
and those which could impair certain properties of 
milk. In more recent years, however, two other 
factors have had an effect on pasteurization standards 
for milk. One has been the homogenization of pas- 
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teurized milk which has reduced the economic value 
of cream volume (as has also the use of opaque 
packages). The second factor has been the discovery 
that Coxiella burnetti, the cause of Q fever, is a 
microorganism possessing heat-resistance somewhat 
in excess of M. tuberculosis. As a result of extensive 
research, the low temperature, holding (LTH) 
method of pasteurization standard has been raised 
to 145°F for 30 min; whereas, the high-temperature, 
short-time (HTST) standard of 161°F for 15 sec was 
found to be adequate. In raising the LTH tempera- 
ture to 145°F little or no opposition was voiced from 
industry since cream line no longer is considered to 
be of importance. 

The pasteurization of ice cream mix has the same 
main purpose as the pasteurization of milk, viz., the 
destruction of any pathogens which might be present 
in the product. Oldenbusch et al. (10) reported that 
M. tuberculosis in ice cream mix was destroyed at 
145°F in 6 min. Other pathogens were destroyed 
by less heating. Official action was then given to 
recognize 143°F for 30 min as adequate pasteuriza- 
tion for ice cream mix. However, Fabian and Coul- 
ter (2) found that a 30-min hold at 155°F seemed 
necessary to free ice cream mix from coliform bac- 
‘teria. Myers and Sorensen (8) studied this problem 
carefully using a heat-resistant strain of E. coli. They 
found 150°F for 30 min to be adequate, but recom- 
mended 155°F for 30 min as a margin of safety to 
insure destruction of E. coli in ice cream mix. This 
recommendation appeared to be consistent with heat 
treatments which would give mix the properties of 
good whipping and quicker freezing. 

In view of these considerations, a pasteurization 
standard of 155°F for 30 min was reasonable from 
the processing standpoint, and it was much more 
than adequate for the destruction of pathogenic bac- 
teria. The first Frozen Desserts Ordinance and Code 
recommended by the U. S. Public Health Service, 
therefore, suggested the pasteurization standard of 
155°F for 30 min, although it did provide also “that 
nothing in this definition shall be construed as dis- 
barring any other process which has been demon- 
strated to be equally as efficient”. During the past 
20 years, studies have been designed to ascertain 
other processes which are “equally as efficient” as 

155°F for 30 min. 

The experimental work involved in determining 
equivalent pasteurization exposures for ice cream 


mix posed certain problems which should be con- 
sidered. The first decision concerned the most ap- 
propriate test cultures which could be used. The 
use of pathogens appeared unwise for several rea- 
sons: (a) the difficulty in determining what con- 
stituted typical heat resistance among cultures of M. 
tuberculosis; (b) the use of pathogens in plant ex- 
periments seemed to be an unnecessary hazard; and 
(c) since 155°F for 30 min was a far greater heat 
treatment than necessary to kill the most heat resist- 
ant pathogen, it would not be possible to determine 
equivalent heat treatments by the use of pathogens. 


Consequently, the search for suitable non-patho- 
genic test-cultures was begun. A culture giving 
100% kill at 155°F for 30 min did not seem most ap- 
propriate since, even if such a culture were found, 
it would be difficult to measure accurately the exact 
time giving complete kill. As a result, attention was 
turned to the use of cultures which would survive 
the standard pasteurization treatment in reasonable 
numbers. Then, various experimental time and tem- 
perature combinations could be determined which 
would give the same percent kill as the standard 
treatment. Various bacteria, usually micrococci, ful- 
fill these requirements and have been used exten- 
sively in establishing HTST pasteurization treat- 
ments. 


Another important aspect of ice cream mix pas- 
teurization concerns the constituents in ice cream 
mix which are not present in milk. Consideration 
should be directed toward the probable effect of 
these on heat resistance of bacteria contained in mix. 

The content of milk fat in a medium has been 
shown to be of only minor importance in the heat 
resistance of contained microorganisms. Thus, Hen- 
ing and Dahlberg (5) showed that 40% cream re- 
quired only about 1°F more than did milk at a given 
holding time for the destruction of E. coli. Sanders 
and Sager (11) noted that 20% and 40% cream re- 
quired a temperature only 0.7°F higher than milk 
for the inactivation of phosphatase. These and simi- 
lar studies have given assurance that pasteurization 
standards for milk are adequate for pasteurization 
of cream. 


Variations in protein content between milk and ice 
cream mix are not known to have any measurable 
effect on heat resistance of bacteria. 


The sugar content of ice cream mix can be ex- 
pected to have the greatest influence on increased 
heat resistance of bacteria. Fay (3) pointed out 
clearly the effects of various sugars in hypertonic 
solutions on heat resistance of bacteria and thermal 
inactivation of certain enzymes. Lactose content 
seemed to have no effect. 


However, sucrose and 
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glucose markedly increased heat resistance of bac- 
teria. Confirmatory evidence for these effects have 
been noted by Sanders and Sager (11) for phos- 
phatase inactivation in various milk products, by 
Speck and Lucas (14) for pasteurization of chocolate 
milk, and by Grosche, Lucas and Speck (4) in the 
pasteurization requirements of 3: 1 condensed whole 
milk. 

With the foregoing considerations in mind, let us 
consider briefly the results of some research that 
was designed to determine pasteurization exposures 
in the HTST range which would provide bactericidal 
activity equivalent to 155°F for 30 min. The work 
to be described was conducted in our laboratories 
and described in more detail in a previous publica- 
tion. (13). 

Mixes were used which were typical in composi- 
tion of those used for ice milk, regular ice cream mix, 
and premium mixes. In order to obtain representa- 
tive mixes, 6 were tested. An analysis of the data 
indicated that mix composition had no significant 
effect on bacterial destruction. In view of their 
similar content of sugar (14 - 17%), and the fact 
that the variations in fat (4-18%) should have no ef- 
fect, these results were not unexpected. 

Laboratory pasteurization studies were conducted 
using 2 heat-resistant non-sporeforming bacteria as 
test cultures, viz., Micrococcus sp. (no. MS 102) and 
Microbacterium sp (no. 342-S-1). These were ex- 
posed to temperatures of 175°, 180°, 185° 
and 190°F for varying periods of times. In each 
experiment a control was pasteurized at 155°F for 
30 min. The data obtained indicated that bacterial 
destruction equivalent to 155°F for 30 min was ob- 
tained by the following: 


Microbacterium sp. Micrococcus sp. 


Temperature (No. 342-S-1) (No. MS 102) 
175°F 16.0 + 0.3 sec. 109 + @7 sec. 
180°F 110 + 0.2 sec. 114 + 02 sec. 
185°F 64 + 0.05 sec. 7.1 + 0.05 sec. 
190°F .25 + 0.01 sec. 0.94 + 0.03 sec. 


These data indicated only a slight difference in the 
resistance of the 2 cultures. The results showed that 
the tentative standard of 175°F for 25 sec, which 
had been permitted since 1948, is more than ade- 
quate. 

In order to test the data obtained in the laboratory 
under practical operating conditions, some experi- 
ments were conducted with plant equipment. Mix 
was prepared containing the following: fat 12%; milk- 
solids-not-fat 10%; stabilizer 0.35%; and cane sugar 
15%. The culture MS 102 was inoculated into the 
mix 10 min before pasteurization. 

The first series of the plant experiments was per- 
formed with the Vacreator’. The mix was pasteur- 


380 


ized with first chamber temperatures of 185°F, 
190°F, 195°F, 200°F, and 205°F. A control portion 
of the mix was pasteurized at 155°F for 30 min. 
By linear interpolation using logarithms of per cent 
survival it was determined that a first chamber tem- 
perature of 191.5°F would give destruction of the 
test culture equal to that of 155°F for 30 min. This 
temperature compared closely to the first chamber 
temperature of 194°F proposed by Tracy et al. (15) 
who also has been studying the Vacreator as a pas- 
teurizer for ice cream mix. Furthermore, these work- 
ers calculated that the mix in the first chamber was 
held at the pasteurizing temperature for 0.75 sec. 
Assuming that the same holding time existed in our 
unit, the exposure of 191.5°F for 0.75 sec compared 
closely with the laboratory data where 190°F for 
0.94 + 0.03 sec was found to be equivalent to 155°F 
for 30 min. 

In a second series of plant experiments inoculated 
mix, as used for the Vacreator, was pasteurized by a 
Stevac’ pasteurizer. The holding tube had been 
adjusted to give a holding time of 25 sec. Then the 
mix was pasteurized for the 25-sec holding time at 
165°, 170°, 175°, 180°, 185° and 190°F. A _ por- 
tion of the mix was pasteurized at 155°F for 30 min to 
serve as a control. The equivalent Stevac temperature 
was calculated as for the Vacreator. The experi- 
ments showed that a temperature of 172.2 + 0.48°F 
for 25 sec was equivalent to 155°F for 30 min. These 
data agreed well with the laboratory phase where 
175°F for 21.2 sec was found equivalent to 155°F 
for 30 min. Furthermore, this gave evidence for 
the adequacy of the tentatively approved standard 
of 175°F for 25 sec. 

With this information available, the U. S. Public 
Health Service recommended approval of two new 
pasteurization treatments for ice cream mix. The 
tentative aspect of 175°F - 25 sec was removed and 
this exposure was fully approved; also approved was 
a first chamber temperature of 194°F in the Vacrea- 
tor. It should be noted that both of these standards 
are above the heat treatment required for equiv- 
alence to 155°F for 30 min. Substantiating evidence 
for the greater equivalence of these new standards 
was shown in the work of Tobias et al. (16). These 
workers, using the Roswell heater to pasteurize ice 
cream mix, reported that bacterial destruction equiv- 
alent to 155°F for 30 min was obtained at 181.3°F 
in 3.8 sec at 187.2°F in 0.8 sec. Similar confirmatory 
work was reported by John et al. (6) who reported 
that a first chamber temperature of 194°F in the 
Vacreator was more bactericidal than 150°F for 30 
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min in the pasteurization of ice cream mix. 
The safety of the new pasteurization exposures, as 

established by the use of test culture MS 102, should 

be considered. In ice cream mix, milk phosphatase 
is inactivated at 155°F in only 5 min (11). The same 
exposure killed M. freudenreichii Ms 66 in ice cream 
mix (12). Both the phosphatase and micrococcus are 
more heat resistant than the heat resistant pathogen, 
M. tuberculosis. Therefore, the pasteurization stand- 
ard of 155°F for 30 min has at least a 6-fold margin 
of safety in time. Other pasteurization standards, 
which are equivalent in lethality to 155°F for 30 min 
have comparable margins of safety. Since the new 
standards (175°F - 25 sec. for HTST and 194°F for 
the Vacreator) exceed 155°F for 30 min in lethality, 
they a priori have more than the 6-fold margin of 
safety. 

The safety of the new pasteurization standard 

can be examined from another approach. If a semi- 
logarithmic plot is made of equivalent pasteurization 
treatments, viz., 155°F - 30 min (vat) 172.6°F - 25 
sec (Ste-Vac) and 191.5°F - 0.75 sec (Vacreator ), 
essentially a straight line is obtained. Time-tem- 
perature relationships represented by this graph are, 
therefore, equivalent to one another. This line has 
a z value of approximately 10.8. Kells and Lear (7) 
reported that 3 strains of M. tuberculosis var. bovis 
in milk had z values from 8.6 to 9.4. These values 
are much lower than the z value of 12.6 which had 
been calculated for M. tuberculosis in cream from 
earlier work that was not done with the precision 
permitted by modern techniques. There is, there- 
fore, no evidence that the destruction of pathogens 
in ice cream mix would require time-temperature 
combinations above those represented by the line 
originating at 155°F for 30 min and having a z value 
of 10.8. Information presently available would in- 
dicate that this line represents the many possible 
combinations of time and temperature that would 
have adequate safety for the pasteurization of ice 
cream mix. As temperatures in the ultra-high range 
are selected, this graph can be extrapolated to deter- 
mine the time required at such temperatures. It is 
indeed conceivable that the attainment of physico- 
chemical properties in the mix may demand heating 
at a temperature beyond the time required for the 
desired level of bacterial destruction in the UHT 
range. This, however, should not be the basis on 
which pasteurization standards would be adopted 
for public health purposes. 
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I recall old-timers referring to “the good old days.” 
I am sure they were not reflecting so much on the 
hard work, long hours, horse and buggy, and _primi- 
tive tools of the yesteryears, but were harkening 
back to the leisurely pace, the wide open spaces, a 
less troubled life and lack of tensions. Today our en- 
vironment seems not to permit this. 

Man has always had to come to terms with his 
environment. Ancient medicine declared that Man 
was part of Nature; that a harmonious relationship 
to Nature produced health; and that disharmony 
produced disease. 

Thus, the ancient Hebrews had a standing rule to 
the effect that a permanent threshing floor, a place 
for depositing carcasses, or a tannery should be set 
up a minimum of so many feet beyond the city wall 

—and to the East—presumably to guard the popula- 
tion from harmful dusts and offensive odors. The 
Egyptians recognized the need to drain swampland, 
burn refuse in big dumps, and filter water for drink- 
ing, in order to reduce the diseases prevalent at that 
time. Hippocrates, the Father of Medicine, wrote 
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a book titled Airs, Waters, and Places. In it, he 
urged the physician to study the patient's back- 
ground—climate, water supply, vegetation, and other 
matters—to get an idea of what may have affected 
the patient’s condition. Some 500 years ago in Eng- 
land, in the reign of Edward the First, the first Sani- 
tation Act was passed forbidding the pollution of 
rivers, ditches, and open spaces. 

Beginning with the 17th century, and continuing 
through the 18th and 19th centuries, Man’s inquiring 
and ingenious mind slowly but surely freed him from 
utter dependence upon, and subjection to, the raw 
forces of nature, and he became better equipped to 
deal with the problems of his environment. As the 
population grew, and industry increased in many 
countries, town and villages became crowded slum 
cities with devastating epidemics of communicable 
disease. Environmental health measures like water 
supply treatment, sewage treatment, heat processing 
and refrigeration of perishable foods, garbage and 
refuse collection, and insect and rodent control were 
started then. Also, at the end of the 19th century, 
bacteria were revealed, and provided a scientific 
basis for the control of communicable diseases to 
which most of our public health effort has been de- 
voted during the past 50 years. 

What about the environmental health problems of 


' 
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today? Since 1850 we have fashioned ourselves a 
new world. We produce more than three times as 
much in a 40-hour week as we did in a 70-hour week 
a century ago. By the year 2000, just 40 years away, 
this country will be able to produce as much in one 
7-hour day as is now produced in a 40-hour week! 

The Radio Corporation of America, which is pri- 
marily engaged in electronics, recently exceeded one 
billion dollars in annual sales volume for two suc- 
cessive years. However, the most extraordinary fact 
about this statistic is that 80 percent of this volume 
was in products and services that did not exist, or 
were not on the market, in 1946. In the fields of 
chemistry and pharmacology, more than 150,000 prep- 
arations are now in use, of which 90 percent did not 
exist 25 years ago, and 75 percent of which did not 
exist 10 years ago. 

Is it strange then that we have created a whole 
new set of environmental hazards whose threat to 
our health is just now being recognized? Our ad- 
vancements in technology have resulted in vast quan- 
tities of contaminants being introduced into the en- 
vironment. The total effect of these new forces on 
the health and life expectancy of Man is not yet 
fully understood, but there is evidence that some 
of these may be responsible for some of our most 
serious impairments. As our industrial civilization 
progresses, more and different contaminants will be 
produced and will be introduced into the air, water 
and food on which we depend for life itself unless 
we take corrective measures. Let me illustrate with 
a few examples. . 

The automobile has in many ways completely re- 
shaped our way of living, but currently some 70 
million autos are exhausting sulfur di- and trioxides 
and the olefins, into the air we breathe. 

Today, we have plastic, synthetic fiber, antibiotic, 
herbicide, rocket and detergent industries. These 
spew new types of wastes into our streams and into 
the air—wastes with toxicities yet to be determined. 
The water used in the manufacture of one pound of 
a particular antibiotic is 3,000 or 3,500 gallons. This 
indicates a total volume of wastes for antibiotic proc- 
esses alone from 30 to 35 million gallons per day. 
These requirements result from cooling water, floor 
and equipment washings, and fermentation, purifica- 
tion, and recovery processes. 

The development of nuclear energy for peaceful 
purposes has brought us many isotopes for industrial 
research and for medical diagnosis and therapy. To- 
day, there are some 6,000 licensed users of radioiso- 
topes. Of these, 1,800 are industrial firms. More 
than 2,500 licensees using radioisotopes are in medi- 
cal research, diagnosis, and therapy. About half of 
these are physicians in private practice, and hundreds 
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of thousands of patients are currently treated yearly 
with radioisotopes in diagnosis and therapy. I don’t 
have to remind this audience of the tremendous sav- 
ings to industry resulting from radioisotopes used as 
tracers and gauges, or of their tremendous diagnostic 
and therapeutic value. However, with such develop- 
ments has come the problem of disposing of large 
amounts of radioactive wastes; and this is on top 
of other radiation hazards, such as, fallout from weap- 
ons testing. 

Another example is the imposing array of chemicals 
used in the production of foods. About 100 years 
ago, a farmer produced enough food in this country 
to sustain five other people. By 1900, his productiv- 
ity had risen to feed eight additional persons. Today, 
he can feed 24 other people—a fivefold productiv- 
ity increase in 100 years! A major factor has been 
the development and use of a host of pesticides, 
herbicides, fertilizers, and other chemicals to control 
pests and crop diseases and to increase per acre yield. 
Some of these products, which are highly toxic, may 
be taken up by the plants; may lodge on the food 
itself; may be transmitted to animals which are used 
for food; may find their way into milk; or may be 
washed from the soil into water courses. We frankly 
don’t know enough about the acute or chronic and 
cumulative effect on Man of many of these products 
or of the additives now used in foods. This must be 
determined. 

Moreover, in the next 20 years, most of the popu- 
lation, 3 of every 4 of us, will be concentrated in 
metropolitan areas. Environmental sanitation will 
have to be maintained and extended in the face of 
this development to protect against communicable 
and enteric diseases. Already, among the environ- 
mental health problems of urbanization are sufficient 
and clean water, unpolluted air, better sanitation 
measures for foods, more recreational facilities, and 
better housing. 

Occupational health problems, to which we have 
been devoting attention for many years, will increase 
as our industrial civilization progresses. We know 
that emotional and psychological problems add to, 
compound, and may even originate organic disorders 
which may appear as the result of the work environ- 
ment. Hence, we can anticipate that some of the 
workers subject to new manufacturing processes and 
wastes will be more susceptible to heart disease, 
peptic ulcers, and vascular disturbances. The ef- 
fects of rocket and missile propellants are brand 
new to practitioners of industrial medicine. Yet to- 
day, more than half of the industrial plants in the 
country do not have even a rudimentary type of in- 
dustrial health program. 

The incidence of accidents rises in a machine 
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world. New skills, new speeds, and new ways of 
doing things always involve mishap. Accidents in 
the home and on the highways are rising to alarm- 
ing proportions. 

The Public Health Service is concerned with the 
threats posed by all of these environmental health 
hazards, and has developed operating programs in 
the fields of air pollution, radiological health, water 
pollution, and accident prevention. We have bol- 
stered our activities and are expanding our research 
effort in the areas of milk and food sanitation, and 
occupational health. Pilot studies on metropolitan 
planning for environmental health needs have re- 
cently been initiated. We have sought the advice 
of scientists, and of industrial and economic experts 
in developing and reforming these programs. 

We seek the ability to shape our environment and 
to control it, and to prevent certain deleterious con- 
ditions from developing. The Public Health Serv- 
ice is currently regrouping its skilled staff and tech- 
niques to strengthen its efforts to control or eliminate 
the major health hazards originating in today’s en- 
vironment. 

I wish to identify certain approaches we believe 
will be helpful in this work. 

First, we will use all the skills—engineers, physi- 
cians, and add many others—oceanographers, mete- 
orologists, aquatic biologists, microbiologists elect- 
ron microscopists, to name a few. 

Second, we will keep in mind the theory of the 
multiple etiology of disease. As Rene Dubos has 
indicated: “Unquestionably the doctrine of specific 
etiology has been the most constructive force in 
medical research for almost a century. . . . In reality, 
however, search for the cause may be a_ hopeless 
pursuit because most disease states are the indirect 
result of a constellation of circumstances rather than 
the direct result of single determinant factors.” 

Third, we will recognize that biological effects are 
the summation of all exposures. For example, the 
effects of specific trace metals upon the human bio- 
logical system require air pollution, water pollution, 
food, and occupational health studies, since Man may 
take in these metals in each of those ways. 

Fourth, being a new endeavor, great emphasis will 
be given to environmental health research, even 
though, it is no doubt true, that considerable know]- 
edge currently available is not being used to amelio- 
rate many health hazards. The application of known 
data to the solution of environmental hazards raises 
questions to which there are no known answers yet. 

Fifth, greater attention will be given to problems 
of standards, regulation and enforcement. Environ- 
mental health problems require collective action to 
preserve the collective welfare. By their very na- 
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ture, the problems of air and water pollution, and 
radioactive contaminants, reach far beyond local 
boundaries and jurisdictions. Great populations are 
attacked and affected simultaneously by these haz- 
ards. 

In our democracy, we acclaim self-regulation. The 
Federal role is that of leadership. In this pattern, 
the Public Health Service develops codes which guide 
industry and the States. The Milk Ordinance and 
Code is one such guide. Some of these codes work; 
some fall short. Many people would say that, from 
an economic point of view alone, State or regional 
control of a national problem creates serious com- 
petitive inequities. You in the milk industry have 
had experience with such inequities arising from 
different standards and different degrees of regulation 
by various States and municipalities. Would the 
control of specific environmental health problems 
nationally by means of a set of uniform common 
denominator standards and Federal regulation help? 
I raise these questions to point out our concern, lest 
carefully designed local or state regulations bearing 
health labels become the cover for competitive eco- 
nomic interests. 

Health regulations require knowledge of the facts. 
Hence, principal emphasis, at least in terms of the 
Federal effort, must be placed on research to seek 
the answers to the problems of prevention and con- 
trol raised by increasing pollution of the physical 
environment by newer types of contaminants. 


The complexity of research needed in this area 
staggers the imagination. In many cases, we are 
dealing with very low concentrations of substances. 
For example, perhaps one or two parts per billion in 
water or air of some substance may be a killer if 
absorbed by an individual over a long period of 
time. The detection of these substances, the measure- 
ment of their effect on humans, and the practical 
problems of removal of these small quantities from 
water and air, present research problems of a new 
order of complexity and difficulty unlike most of 
those which have been resolved in the past. These 
problems are typified by low-level radiation hazards, 
occupational exposures, and by chemical additives 
to milk and food. 

Viruses—a hang-over problem from communicable 
disease—are another example of a complex area of 
research to be undertaken in air, water and food. 
For example, the infectious hepatitis virus can filter 
through any mechanism or procedure we have yet 
devised for water treatment. 


These problems make an integrated environmental 
research approach essential if we are to integrate the 
effect and its control. Man’s intake is the sum of 
his water, air, and food exposure. 


} 
‘ 
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In this great research task, we must stimulate and 
support the work of other scientists and agencies in 
these fields. We have already made a start through 
the research grants mechanism which the Public 
Health Service administers. For your information, 
grants have been approved for the current year in 
the amount of $186,000 to support research studies 
at various institutions on problems of milk tech- 
nology, milk microbiology, and milk sanitation ad- 
ministration. We hope that researchers in this field 
will make increased use of the research grants mech- 
anism. 

Speaking specifically to research needs in the milk 
field, we must also strengthen our intramural re- 
search effort. Our current effort is not commensurate 
with today’s needs; let alone, future needs. With 
the resources available, we have undertaken studies 


on such milk sanitation problems as thermal inactiva- - 


tion of pathogens, radioactive and chemical con- 
taminants, staphylococcal enterotoxin, and the de- 
velopment of new laboratory methodology and tech- 
niques. But even in these areas, this is a limited ef- 
fort. We are aware that acceptance of new industry 
developments are being delayed for lack of know]l- 
edge as to their public health implications. To ex- 


pand our research, we must have your support. 


Research, of course, is the way we improve the 
future. For the present we must use the measures 
and techniques we already possess to control polluted 
air and water, radiation hazards, occupational disease, 
and milk and food contaminants. 
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You and I set our goals by what we call standards. 
We revise them when new information indicates. 
These standards may require capital investment, as 
well as public health practice; and capital investment, 
of necessity, must be a long-range expentiture. Stand- 
ards cannot be changed every day at one’s whim 
and fancy. Thus, we need facts and this means 
science. 

I think you will agree that in the standards field 
we must go forward, using the tools at hand to do 
the job. We must use “what we know’—and we 
know much. 

If we are to be successful, a strenuous and coor- 
dinated effort by all groups will be required. In- 
dustry bears a responsibility for prevention of many 
environmental pollutants, and for improvement of 
environmental conditions. Your industry will ac- 
cept this responsibility, as the past record shows. 
I look forward to this kind of close industry-govern- 
ment cooperation. 

The 3-A Sanitary Standards program is one ex- 
ample of close industry-government cooperation in 
the public’s interest. The Dairy Industry Committee, 
the International Association of Milk and Food Sani- 
tarians, and the Public Health Service have worked 
together for many years to improve the public’s milk 
supply, not only through the 3-A Sanitary Standards 
program but by ather joint endeavors as well. The 
dairy industry is to be commended for its leadership 
and foresight in these efforts, and for the spirit of 
cooperation which it has demonstrated. 
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Man’s bad social habits are fast catching up with 
him. The disposal of solid municipal wastes, includ- 
ing sludge, refuse and industrial wastes has only 
recently been recognized as one of the most serious 
problems of community development. Not only is 
it serious from a sanitation standpoint but the volume 
is so great that man is almost faced with the prob- 
lem of “wallowing in his own filth.” This waste is 
overburdening antiquated disposal facilities. Where- 
as man has been progressing in technology, medicine 
and’ science, and has improved his standard of liv- 
ing at a fantastic rate, his progress in waste dis- 
posal has not been given the serious attention it 
requires if we are to survive in modern civilization. 
The problem has reached alarming proportions in 
recent years and extends beyond national boundaries. 

All waste disposal should be integrated in such 
a manner as to require the participation of multi- 
disciplined experts. We are at the threshold of an 
urgent problem that needs study and action lest it 
suddenly pass from the realm of urgency to despera- 
tion. Fortunately, a few have recognized the full 
impact of this problem on modern civilization and 
are making slow but sound progress toward a solu- 
tion. For example, an “International Research Group 
on Refuse Disposal (IRGR) has made available cer- 
tain publications of research involving refuse dis- 
posals (12). These research reports and articles have 
served to focus attention on the problem of adequate 
disposal of community wastes. John S. Wiley, who 
has been assigned by the U. S. Public Health Service 
to the position of Research Director of the sanitary 
section of its Technical Development Laboratories 
at Savannah, Georgia, has developed a sound re- 
search program leading to a better understanding 
of the process involved in the composting of wastes. 
The introduction of a new periodical entitled “Com- 
post Science” in the spring of 1960 further serves 
to center attention on the disposal of wastes. Papers 
presented in this journal have particularly emphasized 
scientific methods and procedures of waste disposal 
and the logic behind such methods as a proper step 
forward in the advancement of modern society. Such 
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publications also have pointed out the benefits that 
can accrue to man in the salvaging of community 
refuse. A book by Dr. Gotaas entitled Composting: 
Sanitary Disposal and Reclamation of Organic 
Wastes, published by The World Health Organiza- 
tion (4) brings together in an excellent manner the 
more pertinent literature on composting. 

Compost is one of the valuable resources available 
to man as a byproduct of municipal waste disposal. 
Compost materials have been dissipated along with 
our natural resources of water, timber and minerals 
by our modern civilization. Although this waste has 
been ignored in the United States and certain other 
countries, a realization of the advantages of com- 
posting city refuse is apparent in many foreign 
countries such as the Netherlands, where today near- 
ly 30% of all city refuse is converted to compost and 
this quantity is increasing every year (9). 

It is not the purpose of this paper to present the 
technological aspects of city waste disposal, but 
rather to emphasize the great agricultural value of 
city compost. In short, this is an open challenge to 
agriculture, as well as to industry, to quit standing 
aloof, allowing potential organic fertilizers by mil- 
lions of tons to be lost for soil building. Will the 
agricultural scientist continue to stand by and ignore 
this tremendous source of organic fertility, which 
is so seriously needed in our soils to maintain the 
organic matter? Will modern society continue to 
allow refuse to be dumped into water sources where 
it can cause pollution, or to be burned where it can 
cause air pollution, or to be piled unceremoniously 
in heaps to decay openly and breed flies, rats and 
other kinds of vermin? 

The answer to these questions is obvious to the 
sanitary engineer and the scientist who has made 
careful study of the disposal problem. 

Man cannot afford to wait until the exploding 
population has expanded communities to the extent 
that sanitary and healthful methods of city refuse 
disposal are no longer possible. Now is the time to 
face this problem while there is still adequate space 
and resources to provide suitable disposal facilities. 
Now is the time for agricultural scientists to apply 
scientific experience and knowledge to the practical 
problem of the use of refuse compost for improving 
the productivity of soil and establishment of better 
plant growth such that both the grower and the 
compost producer can profit. An outlet for the city 


386 


refuse compost must be found or it will accumulate 
to fantastic quantities. The agricultural industry 
cannot afford to allow this valuable source of or- 
ganic matter to be wasted or used in any way: ex- 
cept on the soil. 


ADVANTAGES OF COMPOSTING 


Composting of municipal refuse is generally con- 
sidered by the researcher in the field of waste dis- 
posal as being technically feasible. Some of the 
advantages of composting municipal refuse are list- 
ed as follows: 

1. Provides a new and more effective and sanitary 
method of refuse disposal. 


2. Supplies a source of organic matter for main- 
taining and building seriously depleted supplies of 
humus in soil. 

3. Reclaims certain valuable materials, such as, 
metals, glass, cardboard and rags. 


GENERAL NaturE OF City REFUSE 


Raw refuse from cities in the United States dif- 
fers considerably from that in Europe where the 
practice of composting refuse is fairly well estab- 
lished. For example, there is much more paper, 
rags, metal and glass in the United States than in 
European refuse. The city refuse in the United 
States is highly cellulosic, mostly because of the 
great amount of paper it contains. Proteinaceous 
materials are low in proportion to cellulosic materi- 
als. 
portionately lower in city refuse from the United 
States as compared with that of Europe. Most city 
refuse has a surprisingly low moisture content. Be- 
cause of these basic differences in the raw refuse, 
the well-established composting processes in Europe, 
for example, require modification before they can 
be successfully employed in the United States. Cer- 
tain modifications, however, can readily be made by 
competent engineers working together with biologi- 
cal scientists. The adaptation of the Dano Bio-Sta- 
bilizer as originally established in Europe to process- 
ing of refuse in the United States is a good example 
of this point (3). It should be pointed out also that 
successful European methods are not directly ap- 
plicable to the United States because of differences 
in psychology of the public health with respect to 
space, time, engineering, and need and use of com- 
posts. 

In 1952 the University of California made analy- 
ses of a large amount of mixed refuse from Berkeley, 
California, as a result of compost studies (11). The 
data in Table 1 show that this material had a large 
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Readily available carbohydrates are also pro- ~ 


amount of salvageable material and a modest amount 
of compostable material, about 68% on a weight basis. 


TABLE 1—AVERAGE COMPOSITION OF MIXED REFUSE FROM 
BERKELEY, CALIFORNIA* 


Physical Composition 
Kind 


Chemical Composition 
Kind 


Amount Amount 


(%) (%) 

Tin cans 9.8 Moisture (as collected) 49.3 
Bottles & broken glass 11.7 Ash (dry basis) 28.5 
Rags 1.6 Carbon (dry basis) 35.7 
Metals 0.9 Nitrogen (dry basis) 1.07 
Non-compostable waste Phosphorus as P20s 
of no value 7.6 (dry basis) 1.16 
Compostable material 68.4 Potassium as K.0 

(dry basis) 0.83 


*Taken from Univ. of Calif. Tech. Bull. 2. 1952. (11). 


MICROBIOLOGICAL ASPECTS OF COMPOSTING 


Inoculation of refuse for composting has not proved 
necessary if the conditions favorable for composting 
are provided. Organic refuse is teeming with indig- 
enous microorganisms that multiply rapidly when 
the proper factors are provided. Both mesophilic 
and thermophilic organisms play important roles. 
Bacteria, fungi, streptomycetes and algae are active 
in the compost process. There is some evidence 
that the fungi are the dominant organism under dry 
conditions, whereas bacteria dominate under wetter 
conditions of composting. The saprophytic bacteria 
and fungi are the most active. These outgrow and 
aid in the elimination of parasitic organisms. Thus 
nature has a way of purifying man’s refuse. The 
final compost from most processes may be used 
without fear of diease organisms. 


PuysicaAL ASPECTS OF COMPOSTING 


According to Snell (7) proper grinding is the key 
to efficient composting. Grinding vastly increases 
the surface area exposed for microbial attack. This 
facilitates penetration and invasion of the organisms. 
Grinding also breaks down natural barriers such as 
the effect of lignin, which physically blocks the pene- 
tration of organisms to the more readily available 
carbon sources (2). Oxygen can penetrate the or- 
ganic wastes more readily when they are ground. 
Grinding or mechanical pulverizing also facilitates 
the mixing of different kinds of refuse. Acid or 
alkaline residues are thus neutralized and made more 
suitable for rapid attack. Another advantage of 
grinding is the mixing of organisms indigenous to 
different kinds of materials and spreading of organ- 
isms of greater population to areas of less popula- 


tion. Less heat and moisture are lost during the 
process of composting as a result of grinding. Per- 
haps one of the most important advantages of grind- 
ing is the insurance of a more uniform product and 
a product that does not resemble the beginning re- 
fuse in an obvious way. Although grinding is very 
important in the production of a suitable compost, 
grinding, pulverizing or shredding will not substitute 
for the microbiological process essential for the pro- 
duction of good compost. 

Temperature during composting is vitally impor- 
tant to the production of a suitable compost. Tem- 
peratures should be sufficiently high for a sufficient 
length of time, according to Snell (8), to accomplish 
three objectives. (a) destroy pathogenic organisms, 
(b) destory weed and vegetable seeds, and (c) de- 
story fly eggs and larvae. Gotaas (4) suggests that a 
temperature of. about 60°C be maintained for about 
one hour to kill pathogens. Most seeds are killed if 
a temperature of about 50-55°C is maintained for 
a few days under moist conditions. Snell (8) cautions 
against prolonged high temperatures of 70-75°C for 
fear of slowing down some of the beneficial microbial 
activity and causing nitrogen to be lost. 


CHEMICAL ASPECTS OF COMPOSTING 


Composting is accomplished best under aerobic 
conditions. Excess of water can cause anaerobic 
conditions. Odors accumulate and often the process 
is slowed if the moisture exceeds about 70%. Fly 
breeding is held to a minimum by keeping the com- 
post moist but not soggy. Control of, a. favorable 
hydrogen ion relationship in the compost also is 
accomplished better under aerobic than anaerobic 
conditions. 

According to Toth (10) the average composition of 
some fertilizing constituants of garbage is as fol- 
lows: ash 29%; nitrogen (N) 1.0%; phosphorus (P:Os) 
1,2%; and potassium (K:0) 0.8%. Composting would 
tend to increase these values due to the net loss in 
weight by CO: evolution as a result of microbial 
activity. There is a wide varation in the N, P:O:, 
and K:O contents of city refuse. Some cities include 
home trash, trees, yard prunings, etc., in their garbage 
collections. 

Generally, nitrogen content of refuse determines 
its rate of decomposition and subsequent compost 
production. Unless the nitrogen content is between 
1.25 and 1.50% on a dry weight basis the lack of 
this element prohibits compost formation at a maxi- 
mum rate. Moreover, compost of less than this 
level of nitrogen will cause nitrogen starvation in 
plants if applied to soils low in native nitrogen (10). 
For the most part, phosphorus and potash content 
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of city refuse is sufficient to support maximum com- 
post production if other factors are favorable. 


GENERAL CHARACTERISTICS OF MUNICIPAL 
Waste Compost 


The chemical characteristics of city refuse compost 
varies widely depending upon the kind of material 
composted and the specific process employed. If 
the beginning material is high in protein or nitro- 
genous substances such as excreta, slaughterhouse 
wastes, sludge, etc., it will be higher in nitrogen than 
composts made from refuse containing home prun- 
ings, trees, shrubs, dirt and ash. According to Gotaas 
(4, 5) a wide range in composition has been reported 
by various authors for municipal compost, see Table 
9 


TaBLE 2—CHEMICAL COMPOSITION OF SOME REPRESENTATIVE 
MuniciPpAL CoMpPosTs* 


Substance Percentage by Weight 


Organic matter , 25 -50 
Carbon (as C) 8 -50 
Nitrogen (as N) 0.4- 3.5 
Phosphorus (as P205) 0.3- 3.5 
Potassium (as K:0) 0.5- 1.8 
Ash 20 -65 
Calcium (as CaO) 1.5- 7 


“Taken from Gotaas (4) 


McGauhey and Gottas (6) reported the character- 
istics of municipal garbage and refuse which con- 
tained considerable quantity of paper as having the 
following values: N about 1.4%; P:0s about 1.1%; K:0 
about 0.8%; carbon about 28%; and ash about 37%. 
Fuller, et al. (1) report that refuse high in paper pro- 
cessed by the Dano process had a composition of 
about 0.92% N; 0.57% P:0s and a pH value of 7.1. 
Other samples taken from this same process, though 
not previously reported by our laboratory had nitro- 
gen values ranging from 0.9 to 1.3% N and phosphate 
values ranging from 0.5 to 0.9% P20s. 

The pH of municipal compost prepared by aerobic 
process finally ends up at a value near neutral or 
slightly alkaline even though the initial pH value of 
the compostable material may range from 5.0 to 7.0. 

The physical condition of the compost is greatly 
controlled by the initial grinding, shredding or pul- 
verizing employed. Refuse composted in mechani- 
cal digesters ‘can be ground finer than that com- 
posted in windrows. Thus, in general the final pro- 
ducts will. differ considerably in appearance depend- 
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ing on the process used. Fine grinding usually re- 
sults in a product that less closely resembles the be- 
ginning refuse than coarse grinding or no grinding. 
Some processes grind after composting as well as 
before. This tends to make a more uniform product 
which is more readily accepted by the public. 

The color of compost varies from a dark gray to 
a deep brown or deep gray-brown. 


Most city compost contains some bits of metal, 
glass and hard materials that are not altered by the 
microbiological process involved in composting. 
These materials will appear in the final product, 
depending on the extent of removal by screening and 
other means, upon the termination of composting. 
Their importance is determined by their nuisance 
and aesthetic value as assessed by the user rather 
than their harmful effects in the soil. 


Arms For A Goop Compost 


Fertility value 

Compost should contain at least 1.5 nitrogen on 
a dry weight basis to insure against the possibility 
of causing nitrogen starvation to plants when in- 
corporated into soil. When the nitrogen content is 
below 1.5% the material decomposes slowly and nitro- 
gen starvation may appear in plants grown on soil 
where the compost is applied. The use of com- 
mercial nitrogen either as an additive to the com- 
post or to the soil will improve the effectiveness of 
the compost. Usually compost is sufficiently sup- 
plied with phosphorus, potash and micronutrients so 
these elements are not apt to be a factor in its use 
for plant production. Only if the phosphorus con- 
tent of the compost falls below about 0.2% P will it 
be a factor in limiting plant growth. It should be 
kept in mind, however, that as decomposition pro- 
ceeds all the plant nutrient elements are released 
gradually for use by plants. Only during the ini- 
tial stages of decomposition may the microflora of- 
fer a problem of competition with the plant for 
nutrient elements. 


Physical conditions 

A good compost is relatively finely divided but 
also possesses certain granulation that occurs dur- 
ing the latter stages of formation. Compost that has 
been initially finely divided has less characteristics 
of the original refuse. Certain amount of granula- 
tion of the product is desirable to eliminate the un- 
pleasantness of a dust product. 


Moisture content 

The final moisture content of compost is import- 
ant for three main reasons: (a) ease of handling and 
transport to ultimate destination, (b) transportation 
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costs, and (c) sound public acceptance. One of the 
most variable characteristics of compost is its mois- 
ture content. The moisture content of certain com- 
posts from bio-stabilizing or rotating drum processes, 
however, is surprisingly uniform. The final mois- 
ture content of windrowed compost will depend 
upon the local climatic condition, time of the year 
and public demand for the compost as well as the 
procedures employed. Perhaps a good figure at 
which to aim is 25% or lower. Establishment of this 
value for the final product, however, does not imply 
that maintenance of a favorable moisture content 
between 50-70% during the composting process need 
be jeopardized but that some means should be em- 
ployed to get rid of the excess moisture before mar- 
keting. 


Freedom from appearances of raw refuse 

Regardless of who uses the compost, sales appeal 
is greatly affected by appearances of the original ref- 
use. Identifiable pieces of metal, advertising labels, 
plastic or glass is not desirable. Even fine glass 
may present resistance to acceptance of city refuse 
compost. 


Freedom from unpleasant odors °) 

It is important to avoid sales resistance as a re- 
sult of a product having unpleasant odors. Certain 
composting processes are not concerned with un- 
pleasant odors because of their strict maintenance of 
aerobic conditions. 


Agricultural value of compost from city refuse 

The agricultural value of certain composts has 
been well established. On the European continent, 
for example, composts derived from rotted crop resi- 
dues have been used for centuries. In Japan and 
China, composts of animal excreta are highly valued 
for use in food crop production. More recently, 
composts from municipal refuse have been in de- 
mand for soil building in Western Europe. Research 
on agricultural use of composts made from city ref- 
use in the United States has received limited at- 
tention. This is due in part to the limited supply 
available since composting of city refuse in the 
United States is a relatively new industry and in 
part to the lack of awareness the agricultural scien- 
tist has for conservation of this natural resource. 

The lack of formal research on compost from city 
refuse from the United States would not be serious 
except that there is no other compost material with 
which it can be compared. Certain chemical and 
physical properties of the final product differentiate 
it from that of the European continent. For this 
reason, Fuller, et al. (1) at the University of Arizona 
conducted crop tests on the efficient use of munici- 
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pal compost made by the Dano Process of Sacramen- 
to, California. 

Municipal refuse compost made by the Dano Pro- 
cess was applied to two Arizona soils of agricultural 
importance and planted to two test crops, tomato 
and cotton, to study its effect on plant growth and 
nutrient uptake under greenhouse conditions. Com- 
parisons were made with and without supplemental 
soluble nitrogen and phosphorus, alone and together. 

The results showed that the compost stimulated 
growth of both crops whether added alone or to- 
gether with supplemental nitrogen and/or phosphor- 
us. There was an effective residual influence of the 
compost on a succeeding crop of cotton. Both crops, 
however, obtained nutrients directly from the com- 
post. The value of this city refuse compost for en- 
hancing plant growth and for supplying certain nu- 
trients was well demonstrated. 

There is a definite advantage in supplying addi- 
tional soluble commercial nitrogen and phosphorus 
either to the compost directly or to the soil where 
composts from city refuse are used for growing crops. 
A wise combination of commercial fertilizer and 
compost application for obtaining maximum crop 
production is suggested. 

Compost plays another important part in agricul- 
tural production in addition to enhancing plant 
growth and providing plant nutrients. This is re- 
lated to the physical condition of the soil. Soil or- 
ganic matter has long been advocated as playing a 
key role in the physical condition of the soil and 
thereby functions in the favorable control of water 
and air movements. Compost provides the necessary 
beginning point for maintenance of soil organic mat- 
ter. Soil organic matter is formed during compost 
decomposition. Only by decomposition of the com- 
post in soil can it benefit plants. Only by decom- 
position can biological products be formed to im- 
' prove soil tilth and can nutrients such as nitrogen 
and phosphorus and micronutrients be released for 
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use of higher plants. Maintenance of even small 
amounts of organic matter in soils is critical to a 
favorable agricultural economy. 

Composting of city refuse must become a part of 
our social structure not only as a means of correcting 
a serious waste of one of our most valuable resources 
but to meet the coming demand for sanitary and 
pollution-free living in a period of high development 
of modern civilization. 

Research at all levels of compost production as 
well as marketing is seriously needed to solve this 
refuse disposal problem if civilization is to avoid 
being blindly backed down the dead-end street of 
antiquated disposal methods. 
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STUDIES ON THE DEPOSITION AND REMOVAL OF RADIOACTIVE SOIL’ 


I. J. Priuc, T. I. Heprick, O. W. KaurMann, R. A. KEPPELER AND C. G. PHEIL 
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and Agricultural Engineering 


The rate of deposition and removal of a radioactive 
milk soil from several surfaces have been studied. The 
nature of the surface exhibited a small but measurable 
effect on the rate of deposition of a radioactive milk 
soil on the surfaces tested. However, the surfaces showed 
no significant effect on the rate of soil removal. The 
build-up that took place on all surfaces due to repeated 
soilings without washing was not a simple additive ac- 
cumulation of residue but appeared to be a selective 
deposit of a residue slowly laid down over a period of 
time and difficult to remove. As the accumulated residue 
increased, a point was reached beyond which there was 
no significant difference among surfaces in the rate of 
soil build-up. Subsequent washing removed only part of 
the soil and even repeated washings had little effect 
unless special heavy duty cleaning was applied. 


The importance and problem of cleaning food 
equipment have been emphasized by the many stud- 
ies reported in recent years. In general, these stud- 
ies were concerned with cleaning materials and 
methods, bacteriological cleanability of various types 
of surfaces or the amount of soil remaining on these 
surfaces. 

The objective of this investigation was to obtain 
data on the rate of soil build-up, and the rate of 
soil removal from surfaces under several test con- 
ditions. 


Review or LITERATURE 


If a surface is free of all organic and inorganic 
residues, then it is necessarily free of microbiological 
contamination; however, a surface may be free of 
microbiological contamination and still be covered 
with organic or inorganic residues. 

Kaufmann et al. (9) observed that there was no 
apparent bacteriological build-up accompanying a 
visual soil build-up on the walls of the experimental 
bulk tank after 12 soilings using water rinses with 
no detergent followed by chlorine sanitization; at the 
expiration of this time the surfaces complied with 
bacterial requirements as recommended by Standard 
Methods (1) at least 96% of the times tested. Holland 
et al. (5) in a study of in-place cleaning of sanitary 
equipment found no correlation between film de- 
posits and bacterial counts. They found some of the 
lowest bacterial counts where heavy films were 
readily visible. 

Radioactive tracer methods according to Harris 


‘Journal article No. 2857 from the Michigan Agricultural Ex- 
periment Station, East Lansing, Michigan. 


(4) are the most sensitive measure of residues at the 
present time and are in general ten times as sensitive 
as the next best method. Cucci (3) used P® in the 
form of phosphoric acid, which was mixed with 
milk, to study deposition of radioactive soil on rub- 
ber, glass and tygon tubing. Jennings et al. (6) in a 
preliminary experiment to their extensive project 
on circulation cleaning compared in vivo labeled 
milk, prepared by injecting a P* solution into a cow, 
with in vitro P* labeled milk, prepared by adding a 
radioactive phosphorous solution to homogenized 
milk, in their cleaning regimens and found no signifi- 
cant difference between in vivo and in vitro labeled 
milk. They concluded that the use of in vitro labeled 
milk was justified as an index of both organic and 
inorganic residues. 


GENERAL EXPERIMENTAL PROCEDURE 


This study of radioactive soil deposition and re- 
moval consisted of four groups of experiments. All 
soiling and washings (except to clean plates before 
a test or replicatton) were carried out with all plates 
in the rack shown in Figure 1 so each plate would 
be subject to the same treatment. 

Radioactive milk soil was prepared by mixing 
fresh pasteurized skim milk, obtained from the Uni- 
versity Dairy Plant, with P* as phosphoric acid and 
with formaldehyde added as a preservative’. The 


solution was thoroughly mixed in a lucite container 
which was placed in a small, top-opening refrigerator 


Figure 1. Rack with plates. 
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TABLE 1—PROFILES* OF THE SURFACE FINISH OF THE 16 
STAINLESS STEEL PLATES USED IN RADIOACTIVE 
TRACER STUDIES. 


Profile in microinches 


Stainless steel 


plate surface Average Range 
2B 18.00 18” 
3 22.75 22-24 
4 18.25 18-19 
15.75 14-17 


“Measured using a Brush Surface Analyzer, Manufactured by 
the Brush Instruments Co., Cleveland 14, Ohio. 
“All four plates had the same profile. 


adjusted to maintain the radioactive milk soil at 
36°F. 

The plates were new at the beginning of these 
experiments and were cleaned initially by the same 
procedure used by Kaufmann et al (8). 

The plates were soiled by submerging the rack of 
plates in the radioactive milk. (This dipping opera- 
tion was carried out without removing the container 
of radioactive milk from the refrigerator.) The 
plates were allowed to remain in the radioactive milk 
solution for about 3 seconds; they were then re- 
moved, placed in a vertical position, allowed to 
drain, and dried prior to radioactive counting. 

The dipping procedure used to soil the plates was 
constant throughout the experiment; however, drying 
times, temperatures and washing procedures varied 
among groups of tests. 


Plates ‘ 

Sixteen type 302 stainless steel plates, four of each 
of the four finishes (Nos: 2B, 3, 4 and 7) were used 
throughout this study. These 16 plates were pro- 
duced by five different manufacturers; the four plates 
of one finish were from at least two manufacturers. 
The plates were 8 inches square and each plate was 
cut from a whole stainless steel sheet. The rough- 
ness of the finish (profile) was measured as the root 
mean square of the deviations of the peaks and val- 
leys from the mean in micro-inches. A summary of 
the profiles of the 16 stainless steel plates is listed in 
Table 1. Four polished glass plates were included 
in the Group I and II studies for general interest 
purposes; the data for the glass plates are included 
in the results, however, a discussion of these data 
are beyond the scope of this study. 


Radioactive counting 

In general, the radioisotope technique outlined by 
Comar (2) was used. A Sugarman type Geiger-Mil- 
ler disintegration counter with a Nuclear Instrument 
and Chemical Corporation, Model 161A scaling unit 


2 P®? was obtained from the Oak Ridge National Labtoratory, 
Oak Ridge, Tenn. 
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was used to count the radioactivity of the residue 
retained by the plates. The plates were placed, in 
a jig, shown in Figure 2, with the head of the counter 
placed above the plate and a 1-minute count was 
made on each of four areas on the plate. The window 
of the counter had a weight per unit area of 1.4 mg 
per sq cm and was 2.8 cm in diameter. 


Figure 2. Jig for counting plates, counter and scaling unit. 


A counting time of one minute was selected follow- 
ing the analysis of the counts of a standard C™ disk 
for 25 successive 1-minute periods. The counts 
showed a normal distribution with a mean of 480 
counts per minute and a coefficient of variation of 
0.042. A like test was done on one spot on a 2B 
plate and on a glass plate, both of which had been 
soiled with radioactive milk. The mean for the 2B 
plate was 1901 counts per minute, the coefficient of 
variation was 0.024; the mean for the glass plate was 
1229 counts per minute, the coefficient of variation 
was 0.036. 

Two 10-minute background radioactive counts 
were made each day the plates were counted, one 
before starting a series of countings and the other 
at the conclusion of the countings. They ranged 
from 19 to 23 counts per minute; the average was 
used as the correction for background count. 

The counting system was standardized daily by 
counting a C™ source of known radioactivity. All 
counts were first corrected for background and this 
net count was then corrected for time decay back to 
the time of known radioactive level. Therefore, the 
results for the four Groups of tests can be compared 
after correcting the counts for differences in the ini- 
tial amount of P*® and the volume of solution. 


Group I SrupiEs 


Experimental 
Group I was an accumulative soiling study fol- 
lowed by a repeated cleaning. The objective of the 
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Figure 3. Results of Group I soiling test. 


soiling study was to evaluate the effect of surface 
finish on the rate of soil build-up. The objective 
of the repetitive washing study was to evaluate the 
effect of the surface on the rate of soil removal. 

The 16 type 302 stainless steel plates and four 
polished glass plates were tested using a radioactive 
soil made by mixing 1.0 ml of phosphoric acid solu- 
tion containing 0.9 mc P* and 7 ml formaldehyde 
with 6.5L of skim milk. 

The plates were repeatedly dipped and dried with- 
out washing for a total of 30-dipping cycles. The 
plates were allowed to dry in a ventilated hood at 
room temperature (70°F) for at least 30 minutes 
between dippings. 

The plates with the residue accumulated through 
30 dippings were subjected to 10 washing cycles 
using the following procedure: the plates were soak- 
ed for 1 minute in 160°F water containing chlo- 
rinated alkaline detergent* (1 ounce per 5 gal- 
lons of water); then washed by lifting the plate 
holder containing the plates up and down five times 
as rapidly as possible. The plates were allowed to 
drain for approximately 1l-minute, then rinsed by 
dipping three times in tap water at 120°F and then 
allowed to stand vertically and dry. The radioactiv- 
ity of the residue remaining on the plate was counted 


*Klenzade Mfg. Co., Inc., Beloit, Wisconsin. 
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after each washing cycle. The plates dried for at 
least an hour between washings. 


Results 

The counts after 6, 14, 22 and 30 dippings were 
subjected to an analysis of variance (10) which 
showed no difference among plates of the same 
finish after soiling or after washing. (P was greater 
than 0.25)*. The counts on the plates with the same 
finish were combined and these sums are shown in 
Figure 3 as a function of the number of dippings 
(The count for dipping number one is taken from 
Group III and IV studies and is the average correct- 
ed to the same initial radioactive level as Group I 


test.) An analysis of variance of the radioactive 
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Figure 4. Results of Group 1 washing test. 


counts after the 30 dippings suggested differences 
among finishes (P less than 0.005). Duncan’s Mul- 
tiple Range Test indicated that the three groupings 
are: 2B, 3; 4, 7; glass. 

The results of the repetitive washing study are 


8p is the chance probability of occurrence on an F-value as 
large as or larger than that observed (see ref. 10) 
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shown graphically in Figure 4 where the sum of the 
counts on the four plates of the same finish are 
shown as a function of the number of washings. An 
analysis of variance of the percent reduction in radio- 
active count after washing showed no difference 
among stainless steel finishes (P was greater than 


0.25). 


Group II Srupies 


Experimental 

Group II was an accumulative soiling study similar 
to Group I except: (a) the radioactivity of the soil 
was larger by a factor of 2.56 since 3.0 ml of phos- 
phoric acid solution containing 2.3 mc P* and 7 ml. 
formaldehyde were added to 6.5L of skim milk; (b) 
the number of dippings in radioactive soil was in- 
creased to 44 with radioactive counts being made 
after 5, 10, 15, 21, 27, 33, 39 and 44 dippings, and (c) 
the number of washing cycles was increased to 18. 


Results 

An analysis of variance of the radioactive counts 
after 5, 10, 15, 21 and 44 dippings showed no sig- 
nificant difference among plates with the same finish 
after soiling or after washing (p greater than 0.25). 
The counts on the plates having the same finish were 
combined and these sums as a function of the num- 
ber of dippings are shown in Figure 5 (the count 
for dipping number one is taken from Group III and 
IV studies and is the average corrected to the same 
initial radioactive level as the Group II Tests). 

The radioactive counts on the five surfaces appear 
to be different after 5 and 10 dippings but not dif- 
ferent after 15, 21 and 44 dippings (for 5 and 10 
dippings P is less than 0.005). 

The results of the repetitive washing study are 
shown graphically in Figure 6 where the sum of the 
counts on the four plates having the same finish are 
shown as a function of the number of washings. An 
analysis of variance of the percent reduction in radio- 
active counts resulting from the 18 washings showed 
no difference among finishes (P greater than 0.25). 


Group III Strupies 


Experimental 
The Group III studies were designed to evaiuate 

the soil deposition characteristics of a clean surface 

and the rate of soil removal from a one-time-soiled 


surface. 


In this study, the 16 stainless steel plates were 
tested. The plates were arranged in the rack ac- 
cording to a series of random numbers. A different 
random order was used for each of the 10 replica- 
tions. A single test consisted of a heavy duty wash- 
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ing to remove all soil (radioactive count at back- 
ground level), dipping in radioactive soil, drying, 
radioactive counting of the residue, one controlled 
washing (described under Group I washing study), 
radioactive counting of the residue. The following 
procedure was used to clean the plates before start- 
ing each test: The plates were soaked overnight in 
a cleaning solution containing a chlorinated alkaline 
detergent at the rate of 2 oz per 5 gallons of 
hard water. The following morning they were scrub- 
bed with a cellulose sponge and detergent and 
then rinsed in tap water followed by a distilled 
water rinse. The radioactive count of the clean 
plates was checked, after which the plates were as- 
sembled in the rack and dried prior to dipping in 
the radioactive milk soil. The radioactive milk solu- 
tion was prepared by adding approximately 1 ml of 


phosphoric acid solution containing 10 mc P” and- 


7 ml of formaldehyde to 7.8L of skim milk. 
The drying and controlled washing procedure were 
the same as for Group I and II. 


Results, washing study 

The data from the controlled washings as percent 
reduction in radioactive counts were tested by an 
analysis of variance. There appears to be no dif- 
ference among finishes (P = 0.23) or among plates 
of the same finish. The radioactive counts were 
reduced by an average of 97.6% in the one washing. 


Group IV SrupiEs 


Experimental 

The Group IV studies were identical with Group 
III studies except that a milder washing procedure 
was used which permitted more residue to remain 
on the plates. In this washing procedure the plates 
were dipped once, no soaking period, in 149°F water 
containing 1 oz alkaline detergent per five gallons 
of water, and immediately rinsed by dipping twice 
in 120°F water. The plates were dried in a hot-air 
oven (130-140°F) prior to being counted. After 
each soiling the plates were washed, dried, and 
counted three times. 


Results, washing study 

The reduced washing procedure in the Group IV 
studies left more soil on the plates than the Group 
III studies. Therefore, it was possible to subject the 
plates to three washing and counting cycles and still 
have counts that were measurably above background. 
The results indicated that there was no difference in 
the percent reduction in counts after washing; the 
P of the analysis of variance F was 0.20 for finishes 
and 0.25 for plates of the same finish. The average 
percent reduction in radioactive counts of the plates, 
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by finishes, after each of the three washings are 
listed in Table 2. 


Results, Group III and IV soiling study 

The soiling procedures for Group III and Group 
IV were identical; therefore, in addition to analyzing 
each set of data it was possible to analyze the com- 
bined data. Data are summarized in Table 3. 


TABLE 2—PERCENT REDUCTION OF RADIOACTIVE COUNT. 
Group IV Stupy AFTrer First, SECOND, AND THIRD WASHING. 


Percent reduction of radioactive count 


Washing of plate surfaces indicated : 
No. 2B 3 q 7 
1 70.8" 71.9 71.5 72.8 
2 74.2 75.4 74.6 76.1 
le 75.2 76.6 76.5 77.5 


“These values represent the average of 10 replications. 


The Group III data indicated a difference in the 
radioactive count among finishes ¢P less than 0.005) 
also a difference among days, (P less than 0.005). 
To determine which plates were different the data 
for Nos. 2B and 3, also 4 and 7, were analyzed sepa- 
rately. Nos. 2B and 3 are not different, also 4 and 
7 were not different (P less than 0.005 in both tests). 

The Group IV data showed the same trend toward 
differences in the four finishes as the Group III data 
indicated; however, differences were smaller (P = 
0.15). 


TABLE 3—SUMMARY OF RADIOACTIVE CouNTs IN Group III 
AND IV StvpiEs. 


Radioactive counts in thousands 


Group III Group IV Groups Ill & 
Stainless steel counts counts IV combined, 
plate surface 10 dippings 10 dippings 20 dippings 
2B 80* 91 171 
3 79 87 166 
4 65 100 165 
7 67 83 150 


“Sum of counts on the four plates of that finish. 


Analysis of the combined data of the Group III 
and Group IV studies indicates differences among 
finishes. However, in the combined analysis a sig- 
nificant interaction, (P = 0.005) appeared. When 
the mean squire pf this interaction was used to cal- 
culate F (10) instead of the error mean square, P 
increased from 0.020 to 0.100. 


TABLE 4—RANKING OF FINISHES RELATIVE TO THE RapIo- 
ACTIVE Count, COMBINED Group III VI Data. 


No. of times finish was: 


Stainless steel 


plate surface First* Second Third Fourth Avg. score” 
2B 4 10 3 3 45 
3 7 4 5 4 46 
4 6 4 5 5 49 
3 2 7 8 


60 


“First indicates highest count. 
*On the basis of 1 point for first, 2 points for second, etc. 


| 


A summary of the ranking of the plates on the 
basis of average radioactive count by finish for the 
20 tests in Group III and IV are shown in Table 4. 


Discussion 


The problem under investigation was soil deposi- 
tion and soil removal from surfaces commonly used 
on food processing equipment. The results generally 
indicated that soiling and washing are not simple 
soil-additive or soil-removal phenomena. 


Soiling and soil build-up 

In the soil deposition studies a significant dif- 
ference in radioactive count was found in the Group 
I studies and after 5, and 10 dippings in the Group 
II studies. In the Group II studies all five surfaces 
seemed to pick up soil at approximately the same rate 
after 10 dippings. The lines in the soiling graph, 
Figure 5, are approximately parallel over the 15 to 
44 dip range. The data from Group I corrected for 
comparative purposes show similar trends, but for 
some unexplained reason the plates did not show as 
great an increase in radioactive count after 14 dip- 
pings as did Group II after 10 dippings. (Note: a 
correction must be made for difference in initial ra- 
diation of the radioactive milk soil before comparing 
Group I and II counts directly.) The fact that the 
plates were new at the time of the Group I studies 
may be the explanation for the difference. 


These data suggest that build-up in the absence 
of washing takes place in three stages; initial soiling, 
concurrent soil removal and deposition with net soil 
level remaining approximately constant and finally 
concurrent soil removal and deposition with level of 
soil increasing uniformly. It seems probable that 
in the middle phase there is a selective build-up of 
the soil that clings most tenaciously to the surface. 
The data in Figure 5 seems to indicate that once the 
build-up stage is well established all surfaces add soil 
at the same constant rate. 

In all cases where significant differences were ob- 
served the same relationship among surfaces existed 
in that finishes 2B and 3 tended to be similar as did 
finishes 4 and 7. Where ranking was employed the 
order of decreasing counts was usually 2B, 3, 4 and 


7. 


Soil Removal 

In all studies there appeared to be no differences 
in the rate of radioactive soil removal (expressed as 
the percentage of soil present) either among finishes 
or among plates of the same finish. These results 
are in agreement with those reported by Kaufmann 
et al. (8) in their studies on the relative bacteriologi- 
cal cleanability of stainless steel finishes. 
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The rate of soil removal proved to be most interest- 
ing as shown in Figures 4 and 6. The first washing 
removed radioactive soil equivalent to the amount 
deposited in about the last 10 dippings. The effect 
of subsequent washing varied from Group | to Group 
Il, in Group I washings 2 through 10 had practically 
no effect on soil removal. 

The washing data was plotted as the logarithm of 
the radioactive counts vs washings, Figures 4 and 
6, since the rate of removal of a soil is usually an 
exponential function of the number of washings. In 
Group II, Figure 6, there was an exponential re- 
duction in radioactive counts with number of wash- 
ings that extended approximately from wash 2 to 
9 which were followed by the ineffective washings 
10 through 18. 

In the Group IV studies a reduced washing tech- 
nique was used and the plates were washed and 
counted three times. Even though these plates were 
soiled only once the three washings did not produce 
an exponential radioactive count removal rate as was 
expected, but gave a pattern similar to Figure 4 and 
6 where only the first wash was unquestionably ef- 
fective. The fact that a rigorous cleaning procedure 
was necessary to reduce the radioactive count of a 
soiled plate to the background level is another indi- 
cation that some of the soil adheres tightly to these 
surfaces. 


Relative Behavior of Finishes 

The differences in radioactive counts on plates 
with different finishes when dipped in a radioactive 
milk soil has been consistent throughout this study 
and these differences have been consistently small. 
The trend was for finishes Nos. 2B and 3 to behave 
similarly and finishes No. 4 and 7 to behave similar- 
ly. The overall trend was for the No. 2B finish to 
have the highest counts. In three out of the four 
groups of tests there were no measurable differences 
between the No. 4 and No. 7 finishes. 


The differences in the behavior of the glass and 
steel surfaces evaluated is undoubtedly due to the 
nature of the surface in respect to chemical and 
physical characteristics, which determine the rate of 
residue deposit and build-up. The interaction be- 
tween micro particles of soil (perhaps at the molec- 
ular level) and the surface of the metal (again, at 
the molecular level) will determine how tightly the 
soil is bound to the surface. 

The differences observed in this study among stain- 
less steel plates are due to the surface rather than 
the plate material since in the original selection of 
the 8 x 8 inch panels (8) each panel was cut from 
a different sheet and panels were obtained from 
several stainless steel manufacturers. If a basic ma- 
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terial or manufacturing technique was a factor there 
would have undoubtedly been differences among 
plates with the same finish. 

Recent work by Jennings and Bourne (7) substanti- 
ates the belief that soil deposition and the adherence 
of soil to a surface is a very complicated physio- 
chemical relation in which the nature of the surface 
has a role. 
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RESUME OF THE SECOND NATIONAL 
CONGRESS ON ENVIRONMENTAL HEALTH 


Three organizations sponsored the Second National 
Congress on Environmental Health which was held 
at Ann Arbor, Michigan, June 6, 7, and 8, 1961. 
These were, The University of Michigan, School of 
Public Health, The American Public Health Associa- 
tion and the National Sanitation Foundation. Some 
two hundred persons from the fields of public health, 
industry, commerce and education assembled to hear 
nationally known speakers discuss the many and 
varied aspects of the environment and its influence 
on man. 

Carey P. McCord, M. D., of the University of 
Michigan, expressed the purpose and goal of the 
Conference in these words: 

“The purpose of the Congress was to explore en- 
vironmental resources and their value and useful- 
ness for man in terms of needs for industry, govern- 
ment, and conservation - in keeping with health 
social and economic trends: to consider principles 
and methods of practice that will encourage a maxi- 
mum development of our environmental resources 
for society. 

The goal of the Congress was to explore and de- 
velop environmental concepts and principles, metho- 
dology, and practice that will encourage maximum 
health and the orderly development of our environ- 
ment for the needs of society. Team work among 
those who participated in the Congress, seasoned by 
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intelligent determination and rugged individualism, 
may contribute materially to the American way of 
life.” 

The key note address was given by Dr. Henry F. 
Vaughn, President of the National Sanitation Founda- 
tion. Certain of Dr. Vaughn’s remarks pointed very 
succinctly to the fact that the facilities and the re- 
sources of many groups working together are es- 
sential for the shaping of man’s life to give it the 
fullest benefits. His remarks, in part were as fol- 
lows: 


“The total environmental health program, to be 
implemented successfully, must embrace the re- 
sources and facilities not only of the official health 
agencies, but of the voluntary agencies, industry, 
labor, and the public at large, all utilized on a self- 
planned and self-integrated basis. The ultimate pur- 
pose in environmental health control is not merely 
the absence of a depth and breadth of filth; it is the 
fuller life to be had by all people, one in which all 
may benefit from the program, one in which we 
increasingly shape the environment for thriving, not 
merely surviving. 

Man continually manipulates some factors in his 
environment to favor health conservation; the pro- 
duction of goods and services; and the satisfactions 
of his recreation, leisure, mental composure, and 
stability in a positive and fruitful way of life. A 
discordant environment is not conducive to one’s 
internal peace. No one has an inherent right to do 


as he wishes with his surroundings. Where water, 
air, and soil are used to serve production, health, 
economic and social needs, it seems desirable to re- 
turn them to their former quality as near as is econo- 
mically possible. Realistically, some sacrifices and 
compromises must be made so that society may ob- 
tain the goods and services it desires, but these sacri- 
fices must not be inimical to health and the common 
good. Judgment is governed by social and economic 
benefits as well as health needs. 

The American way of life depends upon a free- 
dom of choice and a recognized liberty for the in- 
dividual consistent with the public good. Free 
enterprise in industry is essential to the support of 
government to do what the individual cannot ac- 
complish by himself. However, the individual en- 
gaged in production of goods and services who neg- 
lects the social, economic, health, and welfare trends 
leads us down the pathway of destruction and pos- 
sible anarchy. Government is a citadel through which 
the dignity of man may be expressed. Understand- 
ing cooperation, activated by performance, between 
industry and government can resolve many pending 
health, social, and economic problems within the 
framework of current knowledge. This conference 
is designed to take a hard look at some of these prob- 
lems. Discussion is essential, but we need something 
more; we must have action and maybe we can get 

While it is not feasible here to summarize each of 
the fifteen separate papers presented before the 
Congress some of the more noteworthy thoughts and 
challenging statements will be summarized. 

MAN VERSUS ENVIRONMENT .- In this paper 
by Dr. Rene Dubos it was pointed out that man has 
to be viewed in response to his total environment, 
physical, biological and social. While the control 
of disease can come in large part from the control of 
environment, there are other factors that cannot be 
controlled so readily and perhaps not all. These in- 
clude man’s hereditary fabric, his biological cycles 
and his fundamental emotional responses, plus cer- 
tain unpredicatable natural forces as the unpredica- 
table effects of technological civilization. 

While man’s efforts will continue to strive for com- 
fort and for protection against threats to health, ex- 
cessive regulation might result in social stagnation. 
A society that does not continue to grow through ad- 
venture and willingness to take chances is not likely 
to survive long in the modern world. Society must 
be willing to take the educated and calculated risks 
ship noting that some rather contradictory statements 

_ have been made with regard to chemical-physical ad- 
that are inherent in a civilization where rapid tech- 
nological advances are being made. While many 
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technological innovations will bring threats to health, 
in practice it will prove well nigh impossible to evalu- 
ate all these potential dangers. 


PHYSICAL ASPECTS OF ENVIRONMENT 

Dr. Abel Wolman gave this paper and among the 
several salient points are the following: 

Since man cannot live in a millenium where all 
problems of his domestic and industrial wastes are 
removed, he must be realistic because he cannot live 
in a sterile vacuum. Man gives no indication of being 
either willing or able to do so. His choice there- 
fore, is to select as intelligently as possible those ad- 
justments in his physical environment which will 
reduce disease and promote comfort. 

Dr. Wolman then made a plea for sound leader- 
ditives without comprehensive knowledge or valid 
proof of their effects upon man. He recommended 
a six point attack upon environmental health prob- 
lems so approaches will remain intelligent and well 
founded. 

1. A restatement of the essential characteristics of environ- 
mental problems with a careful separation of the known 
from the unknown. 

2. An appraisal Ly competent groups of the real and ap- 
parent health aspects of the various factors with leadership 
in this from the American Public Health Association. 

3. The initiation of an intensive effort toward the develop- 
ment of suitable methods of analysis of exotic chemicals. 

4. The design of criteria of health and safety to obviate 
inconsistencies so these will not be frozen into laws and regu- 
lations difficult to remove at a later date when more accurate 
facts are available. 

5. The assessment of toxicological effects of many sub- 
stances finding their way into the environment. The assess- 
ment of these factors is invariably made on the basis of ani- 
mal to man findings and it would be wise to make these 
interpretations and transfers through responsible group action, 
the APHA again being the agency best suited to such task. 

6. The avodiance of false concepts without which there 
wili be perpetuated the battle between propaganda, precon- 
ception and scientific verification. False concepts, no matter 
how assidously purused, are costly not only in money but in 
wasted manpower and resources. The weeding out of un- 
reliable findings and consequent action is the function of 
scientific groups - a duty not consistently performed now. 

Another interesting and enlightening paper was 
that presented to the Congress by U. S. Commis- 
sioner of Food and Drugs, Dr. George P. Larrick. 
This paper was under the title, FOOD AND DRUGS. 
Some of Dr. Larrick’s remarks follow: 

“We in government have an obligation to see that 
consumers get the pure food the laws says they 
should have. To help industry do its part we have 
a strong educational program designed to acquaint 
manufacturers with the requirements of the law. 
Where the educational effort proves inadequate, of 
course, we apply the formal sanctions of the law. 

Under authority of the Pesticide Chemicals 
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Amendment of 1954, we establish safe tolerances for 
residues of pesticide chemicals that may legally re- 
main on crops. Based upon toxicity and residue 
data, we have established safe levels for over 100 
pesticide chemicals on more than 2,000 crops. How- 
ever, these tolerances must be re-evaluated as new 
scientific evidence is developed which bears on them. 
We are constantly on the alert for new facts that 
may reveal inadequacies in the data originally con- 
sidered. 

Our scientists, in cooperation with the Department 
of Agriculture, have conducted some significant ex- 
periments to determine the fate of certain pesticide 
chemicals when fed to cows. They have shown that 
some of the chlorinated compounds accumulate in 
the meat and milk from even very minute levels in 
the feed; for others there are “threshold” levels in 
the feed below which residues do not deposit in the 
animal tissues. They have found that certain of the 
organic phosphates, such as parathion, are destroyed 
in the bovine metabolism and do not place residues 
in the meat or milk. This has been confirmed by ex- 
periments showing that the compounds are readily 
destroyed when added to bovine rumen fluid. 

One of the most interesting developments of the 
frozen food industry - and perhaps an expected out- 
growth, considering the eager acceptance of such 
convenience foods - has been the emergence of fro- 
zen precooked foods requiring the consumer to do 
little more than heat and serve complete meals from 
packages stored in a freezer. This has further shift- 
ed food perparation from the kitchen to the factory. 
It has simultaneously brought major problems of 
control to the manufacturer, the distributor, and the 
Food and Drug Administration. 

There is little public information about the effect 
of varying processing techniques and sanitary condi- 
tions in the factory on the numbers and types of 
microorganisms in frozen precooked foods. Yet such 
data are essential to a sound evaluation of the ade- 
quacv and safety of manufacturing operations. To 
begin to accumulate basic data in this area, the 
Food and Drug Administration recently made a 
study of the frozen precooked foods indutsry, which 
covered a good cross-section of the products it now 
manufactures. We got a few answers. We found 
many questions for further study. Our inspections 
and recommendations resulted in a substantial volun- 
tary improvements in a number of plants. In some 
instances, we brought regulatory action against firms 
operating under grossly unsanitary conditions.” 

Undoubtedly, the Congress shed new light on pre- 
sent and future concepts of man’s enrionment. 
Whether the stated goal of the Congress, to explore 
and develop environmental principles, methodology 
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and practice was accomplished, is an open question. 
As a matter of fact, the answer to this question can 
probably not be immediate. It is hoped that many 
who were present learned new facts about our living 
changing environment. It is hoped that they came 
away with the resolve that new methods, better 
techniques, improved understanding and team work 
are all necessary tools urgently needed for the task 
which is now upon us. 


PUBLIC HEALTH SERVICE TO BUILD SHELLFISH 
RESEARCH CENTER 


The Department of Health, Education, and Wel- 
fare has announced that the Public Health Service 
will build a shellfish sanitation research center ad- 
jacent to the University of Rhode Island’s Marine 
Laboratory. The installation will employ approxi- 
mately 25 scientists plus supporting staff. It will 
be located on the west shore of Narragansett Bay, 
six miles from the main campus of the University, 
at Kingston. 


The announcement was made in conjunction with 
the offer to the Department of a gift ef land from 
the University of five acres adjacent to its marine 
laboratory. 

The Department said that several New England 
sites were considered and a number of places visited 
by Public Health Service engineers before the de- 
cision was made to accept the University’s offer of 
land. The new center will be devoted to research 
and technical assistance in shellfish sanitation and 
will also be part of the Department’s expanding 
activities in oceanographic research. Mutual bene- 
fits will accrue through the association of the shell- 
fish center with the Marine Laboratory, which is 
part of the University’s new graduate School of 
Oceanography. A pilot plant to make public health 
evaluation of shellfish purification methods will be 
incorporated in the center. 


NEW BOOKS 


McKinney, Ross E., Sc. D. Microbiology for Sani- 
tary Engineers. ($12.50). 

This book gives the sanitary engineer an under- 
standing of fundamental microbiology and how it 
effects the work of the engineer. It is both a basic 
and an applied text with a definite division between 
the two areas so it can be used as a single unit or 
in two parts. The book includes a discussion of the 
various microorganisms of interest and a detailed 
coverage of the bio-chemistry of these microorgan- 
isms. This is the first attempt to tie the fundamentals 


engineering facilities; it is the first microbiology book 
written by an engineer for students in the sanitary 
engineering field. Professor McKinney is in the Civil 
Engineering De partment, University of Kansas, 
Lawrence. 


CALENDAR OF MEETINGS 


1962 

17-20—North Carolina Dairy Products Association, Inc., 

Annual Convention, The Carolina Hotel, Pinehurst, North 

Carolina. Administrative Officer, John E. Johnson, P. 

O. Box 10506, Raleigh, North Carolina. 

21-23—Louisiana Dairy Products Association, Inc., An- 

hual Convention, Royal Orleans Hotel, New Orleans, La. 

Administrative Officer, George F. White, P. O. Box 87, 

Homer, Louisiana. 

22-23—Virginia Dairy Products Association, Annual Con- 

vention, Hotel Roanoke, Roanoke, Virginia. Administra- 

tive Officer, C. L. Fleshman, P. O. Box 918, Lynchburg, 

Virginia. 

22-24—Ohio Dairy Products Association, 45th Annual 

Convention, Deshler Hilton Hotel, Columbus, Ohio. Ad- 

ministrative Officer, E. A. Graber, 5 East Long Street, 

Columbus 15, Ohio. 

22-31—Ice Cream Short Course, Dairy Department, Uni- 

versity of Maryland, College Park, Maryland. Adminis- 

trative Officer, W. S. Arbuckle, University of Maryland, 

College Park, Maryland. 

29-31—Alabama Dairy Products Association, Inc., An- 

nual Convention, Grand Hotel, Point Clear, Alabama. 

Administrative Officer, Curtis H. Springer, 1207-8 First 

National Bank Building, Montgomery, Alabama. 

Feb. 1—Evaporated Milk Association, bi-monthly meeting of 
the Industry, Builders Club, Chicago, Illinois. Adminis- 
trative Officer. E. H. Parfitt, 228 North LaSalle Street, 
Chicago 1, Illinois. 

Feb. 1—Ice Cream Conference, Student Union Building, Col- 
lege Park, Maryland. Administrative Officer, W. S. 
Arbuckle, University of Maryland, College Park, Mary- 
land. 

Feb. 4-7—National Dairy Council, 47th Annual Meeting, Belle- 
vue Stratford Hotel, Philadelphia, Pennsylvania. Admin- 
istrative Officer, Milton Hult, President, 111 North Canal 
Street, Chicago 6, Ill. 

Feb. 7-9—Mississippi Dairy Products Assn., Annual Conven- 
tion, The Buena Vista, Biloxi, Mississippi. Administra- 
tive Officer, F. H. Herzer, Box 356, State College, Mis- 
sissippi. 

Feb. 12—Oklahoma Dairy Products Institute, Board of Direct- 
ors Meeting, Institute Office, Oklahoma City, Oklahoma. , 
Administrative Officer, Dallas French, 129 N. W. 44th 
Street, Oklahoma City 18, Okla. 

Feb. 13-14—Michigan Allied Dairy Assn., Convention, Hotel 
Pantlind, Grand Rapids, Michigan. Administrative Of- 
ficer, Frank Koval, 3030 Vine Street, Lansing 12, Michi- 
gan. 

Feb. 13-15—Oregon Dairy Industries, Annual Conference, 
Withycombe Hall, Corvallis, Oregon. Administrative Of- 

ficer, J. O. Young, Oregon State University, Corvallis, 

Oregon. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 


Jan. 
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vention—Annual Business Meeting, Hotel Wade Hampton, 
Columbia, South Carolina. Administrative Officer, W. 
L. Abernathy, Jr., P. O. Box 5, Chester, South Carolina. 

Feb. 15—Dairy Products Improvement Institute, Inc., Annual 
Meeting, Hotel Governor Clinton, New York, New York. 
Administrative Officer, A. C. Dahlberg, 302 East State 
Street, Ithaca, New York. 

Feb, 21-22—Missouri Ice Cream and Milk Institute and Dairy 
Institute of Kansas, Joint Annual Convention, Muehle- 
bach Hotel, Kansas City, Missouri. Administrative Of- 
ficer, W. H. E. Reid, Mo. Ice Cream and Milk Inst., 124 
Eckles Hall, Columbia, Missouri. 

Feb. 25-27—Dairy Products Institute of Texas, Inc., Annual 
Convention, Hotel Texas, Fort Worth, Texas. Adminis- 
trative Officer, George M. Clarke, 1006 Perry-Brooks 
Building, Austin, Texas. 

Feb, 27-28—Dairy Engineering Conference. Kellogg Center, 
Michigan State University, East Lansing, Michigan. Ad- 
ministrative Officer, Carl W. Hall, Dairy Eng. Conf., 
Continuing Education Service, Michigan State University, 
East Lansing, Michigan. 

March 1-2—Minnesota Dairy Products Association, Annual 
Meeting & Convention, Radisson Hotel, Minneapolis, 
Minnesota. Administrative Officer, Floyd Thompson, 
416 New York Building, St. Paul 1, Minnesota. 


March 11-13—Dairy Products Association of Kentucky, Inc., 
Annual Meeting and Industrial Conference, Sheraton 
Hotel, Louisville, Kentucky. Administrative Officer, D. 
F. Conley, 2927 West Kentucky Street, Louisville 11, 
Kentucky. 

March 12-14—ICMI Merchandising Council Spring Meeting, 
Boca Raton Hotel, Boca Raton, Florida. Administrative 
Officer, Robert H. North, 1105 Barr Building, Washing- 
ton 6, D. C. 

March 15-17—Pacific Dairy & Poultry Association, 38th An- 
nual Convention, Biltmore Hotel, Los Angeles, California. 
Administrative Officer, Carl E. Nall, 1304 E. 7th Street, 
Los Angeles, California. 

March 18-20—Tennessee Dairy Products Association, Annual 
Convention, Andrew Jackson Hotel, Nashville, Tennessee. 
Administrative Officer, B. V. Lawson, 1719 West End 
Building, Nashville 3, Tennessee. 

March 20-22—American Dairy Association, Annual Meeting, 
Pick Congress Hotel (tentative hotel) Chicago, Illinois. 
Administrative Officer, M. J. Framberger, 20 N. Wacker 
Drive, Chicago, Illinois. 

April 3-4—University of Nebraska, Annual Dairy Industry 
Conference, Nebraska Center for Continuing Education 
College of Agriculture Campus, Lincoln, Nebraska. Ad- 
ministrative Officer, T. A. Evans, 101 Dairy Building, 
Lincoln 3, Nebraska. 

April 8-10—Indiana Dairy Products Association, Inc., Business 
and Social Meeting, French Lick-Sheraton Hotel, French 
Lick, Indiana. Administrative Officer, Ward K. Holm, 
603 Union Title Building, Indianapolis 4, Indiana. 

April 9-10—American Butter Institute, Inc., National Cheese 
Institute, Inc., Annual Meeting, LaSalle Hotel, Chicago, 
Illinois. Administrative Officer, E. W. Gaumnitz, 110 
N. Franklin Street, Chicago 6, Illinois. 

April 10-11—Iowa Milk and Ice Cream Mfgrs. Assns., Annual 
Convention, Hotel Savery, Des Moines, Iowa. Adminis- 
trative Officer, John H. Brockway, 710 Fifth Avenue, 
Des Moines, Iowa. 
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April 11-13—Institute of Environmental Sciences, annual tech- 
nical meeting and equipment exposition, Sheraton-Chica- 
go Hotel, Chicago, Ill. Administrative Officer, J. P. Mon- 
roe, Lear, Inc., Grand Rapids, Michigan. 

April 12-13—American Dry Milk Institute, Inc., National 
Meeting, Edgewater Beach Hotel, Chicago, Illinois. Ad- 
ministrative Officer, John Walsh, 221 North LaSalle 
Street, Chicago 1, Illinois. 

April 26—Evaporated Milk Association, bi-monthly meeting 
of the Industry, Builders Club, Chicago, Illinois. Admin- 
istrative Officer, E. H. Parfitt, 228 N. LaSalle Street, 
Chicago 1, Illinois. 

Apr. 28-May 3—-IAICM-ICMI Board of Directors Spring 
Meeting, Mountain Shadows, Scottsdale, Arizona. Ad- 
ministrative Officer, R. H. North, 1105 Barr Building, 
Washington 6, D. C. 

Apr. 30-May 1-2—National Assn. of Dairy Equipment Mfgrs. 
Annual Spring Meeting, The Diplomat, Hollywood, Flori- 
da. Administrative Officer, John Marshall, 1012 Four- 
teenth St., N. W., Washington, D. C. 


May 1-2—Pennsylvania Association of Milk Dealers, Annual 


Convention, Penn Harris Hotel, Harrisburg, Pennsylvania. 
Administrative Officer, Henry R. Geisinger, 303 Tele- 
graph Building, Harrisburg, Pennsylvania. 

May 9-10—National Dairy Council, Board of Directors Meet- 
ing, Sheraton-Chicago Hotel, Chicago, Illinois. Admin- 
istrative Officer, Milton Hult, 111 North Canal Street, 
Chicago 6, Illinois. 

May 9-10—New England Association of Ice Cream Manu- 
facturers, Annual Convention, Sheraton Plaza, Boston, 
Mass. Administrative Officer, Malcolm D. MacLeod 
70 Franklin Street, Worcester, Massachusetts. 

May 21-23—Assn. of Ice Cream Mfgrs. of Pa., New Jersey & 
Delaware, Inc., Annual Meeting, Pocono Manor Inn, 
Pocono Manor, Pennsylvania. Administrative Officer, 
Peter F. Rossi, 405 Lexington Avenue, New York 17, 
N.Y. 

June 6—The Holstein-Friesian Association of America, An- 

+ nual Convention, Hotel Roanoke, Roanoke, Virginia. 
Administrative Officer, Robert H. Rumler, Brattleboro, 
Vermont. 

June 10-15—VII1 Congress of the Inter-American Assn. of 
Sanitary Engineering, Washington, D. C. Administra- 
tive Officer, Edmund G. Wagner, c/o Officer of Public 
Health, I.C.A., Washington 25, D.C. 

June 17-21—The American Dairy Science Association, Annual 
Meeting, University of Maryland, College Park, Mary- 
land. Administrative Officer, H. F. Judkins, 32 Ridge- 
way Circle, White Plains, New York. 

June 17-21—National Association of Retail Grocers, Annual 
Convention, Auditorium, San Francisco, California. Ad- 
ministrative Officer, Marie Kiefer, 360 North Michigan 
Ave., Chicago 1, Illinois. 

June 18-20—Grocery Manufacturers of America, Inc., Mid- 
Year Meeting, Greenbrier, White Sulphur Springs, West 
Virginia. Administrative Officer, Paul S. Willis, 205 E. 
42nd Street, New York 17, N. Y. 

June 18-21—National Dairy Council, Summer Conference, 
Sheraton-Chicago Hotel, Chicago, Illinois. Administra- 
tive Officer, Milton Hult, 111 North Canal Street, Chi- 
cago 6, Illinois. 

June 28—Evaporated Milk Association, bi-monthly meeting 
of the Industry, Builders Club, Chicago, Illinois. Ad- 
ministrative Officer, E. H. Parfitt, 228 N. LaSalle Street, 
Chicago, Illinois. 
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August 5-8—West Virginia Dairy Products Association, An- 
nual Meeting, Greenbrier Hotel, White Sulphur Springs, 
West Virginia. Administrative Officer, S. J. Weese, 
West Va. University Dairy, Morgantown, W. Va. 

Sept. 12-13—National Dairy Council Board of Directors Meet- 
ing, Sheraton-Chicago Hotel, Chicago, Illinois. Admin- 
istrative Officer, Milton Hult, 111 North Canal Street, 
Chicago 6, Illinois. 

Sept. 17—Wisconsin Creameries Association, Annual Conven- 
tion, Whiting Hotel, Stevens Point, Wisconsin. Admin- 
istrative Officer, Oscar Christianson, 1 West Main Street, 
Madison, Wisconsin. 

Sept. 18-20—American Dairy Association Board of Directors 
& State Managers Meeting, Olympic Hotel, Seattle, Wash- 
ington. Administrative Officer. M. J. Framberger, 20 
N. Wacker Drive, Chicago, Illinois. 

Sept. 27—Evaporated Milk Association, bi-monthly meeting 
of the Industry, Builders Club, Chicago, Illinois. Ad- 
ministrative Officer, E. H. Parfitt, 228 N. LaSalle Street, 
Chicago 1, Illinois. 

Oct. 2-3—Minnesota Creamery Operators’ and Managers’ 
Association, Annual Convention and Business Sessions, 
Hotel Lowry, St. Paul, Minnesota. Administrative Of- 
ficer, Floyd Thompson, 416 New York Building, St. Paul 
1, Minnesota. 

Oct. 24-27—International Association of Milk and Food Sani- 
tarians, Inc. Annual Meeting, Ben Franklin Hotel, Phila- 
delphia, Pennsylvania. Administrative Officer, H. L. 
Thomasson, P. O. Box 437, Shelbyville, Indiana. 

Oct. 29-Nov. 3—Dairy Exposition, Atlantic City, New Jersey. 
Administrative Officer, Joseph Cunningham, Dairy In- 
dustry Supply Association, 1145 - 19th St. N. W., Wash- 
ington, D. C. « 

Nov. 12-14—Grocery Manufacturers of America, Inc., An- 
nual Meeting, Waldorf Hotel, New York, New York. Ad- 
ministrative Officer, Paul S. Willis, 205 E. 42nd Street, 
New York 17, N. Y. 

Dec. 6—Evaporated Milk Association, bi-monthly meeting cf 
the Industry, Builders Club, Chicago, Illinois. Adminis- 
trative Officer, E. H. Parfitt, 228 N. LaSalle Street, 
Chicago, Illinois. 

1963 

May 7-9—Pennsylvania Association of Milk Dealers, Annual 
Convention, Bedford Springs Hotel, Bedford, Pennsyl- 
vania. Administrative Officer, Harry R. Geisinger, 303 
Telegraph Building, Harrisburg, Pennsylvania. 

June 17-19—Grocery Manufacturers of America, Inc., Mid- 
Year Meeting, Greenbrier, White Sulphur Springs, W. Va. 
Administrative Officer, Paul S. Willis, 205 E. 42nd Street, 
New York 17, N. Y. 


ANNOUNCEMENT 


Short courses being offered at Michigan State Uni- 
versity through the Cooperative Extension Service 
are scheduled as follows for 1962: 


Quality Control and Analysis ._Jan. 22-Feb. 2 
Milk and Related Products .___._Feb. 5-Feb. 16 
Dairy Engineering -------------- Feb.19-Mar 2 
Persons interested in these courses should write 
to the Short Course Department at MSU, East Lans- 
ing, Michigan. 
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FOR SALE 


Single service milk sample tubes. For further informa- 
tion and a catalogue please write, Dairy Technology, Inc., 
P. O. Box 101, Eugene, Oregon. 


Milk & Cream Testing Equipment 


‘Babcock Tester Manufacturers for Four Decades 


Faulty testing equipment can turn profit 
| into loss—fast. Insure now against inaccu- 
racy with this efficient Garver combination. 


1, Garver “‘Super’’ Babcock Tester. 
Speed controlled and speed indi- 
cated for extreme accuracy. 
2. Garver “ovate action” Test 
Bottle Shaker. Thoroughly inte- 
grates test ingredients—saves time 
—eliminates dangerous, haphazard 
hand twirling. 

Write today for catalog. 


THE GARVER MANUFACTURING CO. 
Dept. JM, Union City, Ind. 


STAINLESS STEEL 


TOTE CAN 


Strong Cover 

Lock Bail Umbrella 
Cover 
Double Base 

Bail Hinge 


Cover Hanger 
with 
Seamless, Finger Grip 
Polished 
Container ; 


Open Sanitary 
Top Edge 
(No Solder) 


Double Bottom & 


Large Radius 
Protecting Chime 


Corners 


Sani-Matic Tote Can—as all Sani-Matic Equipment— 
offers the best in sanitation and convenience at 
prices all milk producers can afford. 


THE SCHLUETER CO. 


‘ EQUIPMENT DESIGNED WITH YOUR FUTURE IN MIND 
JANESVILLE, WIS. PL 4-3358 


® Separator Bowl Threads 
= Pure-Pak Slides & Pistons 
= Pump & Freezer Rotary Seals 
= Homogenizer Pistons 
= Sanitary Plug Valves 
= Valves, Pistons & Slides of Ice 
Cream, Cottage Cheese, Sour 
Cream and Paper Bottle Fillers, 
Stainless Steel Threads and 
Mating S. S. Surfaces 
@ and for all other Sanitary 
Machine Parts which are 
cleaned daily. 


A SANITARY PLASTIC TYPE 
SOLID FILM LUBRICANT 


FORMULATED FROM LIQUID PETEOLATUM 
AND OTHER APPROVED INGREDIENTS 
(Laboralory Controlled) 
SANITARY NON-TOXIC 
ODORLESS + TASTELESS 


PHARMACEUTICALLY ACCEPTABLE 


CONTAINS NO ANIMAL OR VEGETABLE FATS 
ABSOLUTELY NEUTRAL WILL NOT TURN RANCID 


_ CONTAMINATE OR TAINT WHEN IN CONTACT 
WITH FOOD PRODUCTS 


Hoynes Sanitary Spray 
Lubricant is entirely new and dif- 
ferent. Designed especially for 
applications where a heavy duty 
sanitary lubricant is required. 


is high polymer tu- 
bricant and contains no soap, 
metals, solid petrolafum, silicones 
nor toxic additives. 


Provides a clinging protective 
coating for vital metal parts such 
as slides, bearings and other lu- 
bricated surfaces despite moisture. 
PACKED 6—16 OZ. CANS PER CARTON. 


THE HAYNES MANUFACTURING CO. 


4180 Lorain Avenue 


* Cleveland Ohio 
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Consistently Accurate! 
GARVER 
PS 
metho” ment e 
| 
SPRAY 
PRODUCT AND PROCESS 
ee should be used to lubricate 


PAPERS PRESENTED AT AFFILIATE 
ASSOCIATION MEETINGS 


Editorial Note: The following is a listing of subjects 
presented at recent meetings of affiliate Associations. 
Copies of papers presented may be available through the 
Secretary of the respective Affiliate Association. 


Central Ontario Milk Sanitarians Association 
Oshawa, Ontario, Canada 
November 29, 1961 
(Secretary: Wm. D. McCorquodale, 409 Huron Street, 
Toronto, Ontario, Canada) 


Laboratory Testing of Coliform Estimation on Pasteurized 
Milk Products - Gus Miller, Regional Lab. Dir., Dept. of 
Health, Peterborough. 

Interest of Health Department on Coliform Count of Pas- 
teurized Milk - Dr. Watt, Dept. of Health, Oshawa. 


Tenth Annual Milk Sanitarians Short Course 


Conducted By 
Oregon State Department of Agriculture and 
Oregon State University 
Corvallis, Oregon 
November 28, 1961 

(Secretary: Byron DeYoung, Jr., 2720 S. E. 6th, Portland) 

What's New in Dairy Research - I. R. Jones, Prof. Dairy Hus- 
bandry; William E. Sandine, Prof. Bacteriology; E. <A. 
Day, Prof. Dairy Technology, Oregon State Univ. 

Producer Inspection Items 12 13 & 14 - Interpretation and 
Enforcement - Moderator: Art Blanding, Klenzade Prod- 
ucts, Inc. 

Wayne Gilbert, Portland Milk Inspection Service. 
John Irving, Oregon Dept. of Agriculture. 

Interstate Movement of Milk - Milton Held, U. S. Public 
Health Service. 

Producer Inspection Items 8d & 9 - Interpretation and En- 
forcement - Moderator: Byron DeYoung Jr., Dairy Coopera- 
tive Ass’n. 

Harry E. Killion, Portland Milk Inspection Service 
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Thomas Bailey, Oregon Dept. of Agriculture. 

Dairy Substitutes - Moderator: K. E. Carl, Oregon Dept of 
Agriculture. 

J. O. Young, Prof. Dairy Technology, Oregon State Univ. 
Oscar Hagg, Dairy Marketing Specialist, Oregon - State 
Univ. 

Producer Inspection Items #5, 6b & 7 - Interpretation and 
Enforcement - Moderator: Calvin Keist, Dairy Dept., Safe- 
way Stores, Inc. 

Ben Masengil, Eugene Milk Inspection Service. 
E. C. Holman, Oregon Department of Agriculture. 

The Marginal Producer Problem - Moderator: Robert CG. 
Mason, Exp. Station Editor, Oregon State Univ. 

Vernon J. Damm, Ass’t. Prof. Psychology, Oregon State 
Univ. 

James Morgan, Oregon Dept. Agriculture. 

W. W. Maltby, Oregon Dept. Agriculture. 


Rocky Mountain Association of Milk & Food Sanitarians 


Colorado State University, Fort Collins, Colorado 
November 17, 1961 

(Secretary: Frank Yatckoske, 3150 West 25th Ave., 
Denver 11, Colo.) 


The Functions and Objectives of the National Mastitis Coun- 
cil - Harold J. Barnum, Chief, Milk Section, Denver Health 
& Hospitals. 

What Can the Universities Do for the Food Sanitarian and 
the Food Industry - Dr. Sumner Morrison, Prof. of Micro- 
biology, Colorado State Univ., Ft. Collins, Colo. 

Industry’s View on Food Technology Curricula - Robert J. 
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Heavy Bodied Products 
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piece hinged cover or dome top for automatic cleaning, air pressure 
unloading and/or vacuum processing. Write for details, 
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